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INTRODUCTION. 


The Monruty Wearuer Review for June, 1905, is based on 
data from about 3486 stations, classified as follows: 

Weather Bureau stations, regular, telegraph, and mail, 176; 
West Indian Service, cable and mail, 4; River and Flood 
Service, regular 52, special river and rainfall, 363, special rain- 
fall only, 98; cooperative observers, domestic and foreign, 2565; 
total Weather Bureau Service, 3258; Canadian Meteorological 
Service, by telegraph and mail, 33; Meteorological Service of 
the Azores, by cable, 2; Meteorological Office, London, by 
cable, 8; Mexican Telegraph Company, by cable, 3; Army 
Post Hospital reports, 18; United States Life-Saving Service, 
9; Jamaica Weather Service, 130; Costa Rican Meteorological 
Service, 25. Total, 3486. ™ 

Since December, 1904, tha Weather Bureau has received an 
average of about 1700 reports from as many observers and 
vessels, giving international simultaneous observations over 
the Atlantic and Pacific oceans at 12 noon, Greenwich time, 
or 7 a. m., seventy-fifth meridian time. These are charted, 
and, with the corresponding land observations, will form the 
framework for daily weather charts of the globe. 

Special acknowledgment is made of the hearty cooperation 
of Prof. R. F. Stupart, Director of the Meteorological Service 
of the Dominion of Canada; Sefior Manuel E. Pastrana, 
Director of the Central Meteorological and Magnetic Observa- 
tory of Mexico; Camilo A. Gonzales, Director-General of 
Mexican Telegraphs; Capt. S.I. Kimball, General Superintend- 
ent of the United States Life-Saving Service; Commander H. 
M. Hodges, Hydrographer, United States Navy; H. Pittier, 
Director of the Physico-Geographic Institute, San José, Costa 
Rica; Commandant Francisco S. Chaves, Director of the Me- 


teorological Service of the Azores, Ponta Delgada, St. Michaels, 
Azores; W. N. Shaw, Esq., Secretary, Meteorological Office, 
London; H. H. Cousins, Chemist, in charge of the Jamaica 
Weather Office; and Sefior Enrique A. Del Monte, Director of 
the Meteorological Service of the Republic of Cuba, 

Attention is called to the fact that at regular Weather 
Bureau stations all data intended for the Central Office at 
Washington are recorded on seventy-fifth meridian or eastern 
standard time, except that hourly records of wind velocity 
and direction, temperature, and sunshine are entered on the 
respective local standards of time. As far as practicable, 
only the seventy-fifth meridian standard of time, which is 
exactly five hours behind Greenwich time, is used in the text 
of the Review. The standards used by the public in the 
United States and Canada and by the cooperative observers 
are believed to conform generally to the modern international 
system of standard meridians, one hour apart, beginning with 
Greenwich. The Hawaiian standard meridian is 157° 30’, or 
10° 30" west of Greenwich. The Costa Rican standard me- 
ridian is that of San José, 5" 36" west of Greenwich. 

Barometric pressures, whether “station pressures’ or “ sea- 
level pressures’, are now reduced to standard gravity, so 
that they express pressure in a standard system of absolute 
measures. 

In conformity with Instructions No. 43, March 29, 1905, the 
designation “ voluntary”, as applied to the class of observers 
performing services under the direction of the Weather Bureau 
without a stated compensation in money, is discontinued, and 
the designation “cooperative ” will be used instead in all 
ofticial publications and correspondence. 


AND WARNINGS. 


By Prof. E. B. Garriott, in charge of Forecast Division. 


Several barometric depressions of moderate intensity ap- 
peared over the eastern Atlantic, the most important of which 
moved slowly northward west of the British coasts during the 
second decade of the month with reported barometric read- 
ings of 24.44 inches at Valentia on the 17th, and 29.42 at Malin 
Head, Ireland, on the 20th. From the 5th to 7th and 24th to 
27th disturbances advanced northward over western conti- 
nental Europe with areas of high barometric pressure over 
the British Isles. During the 29th and 30th a disturbance 
moved from a position off the south coast of Ireland over 
northwestern France. In the vicinity of the Azores the ba- 
rometer was uniformly high, except from the 14th to the 20th, 
when a disturbance, above referred to, occupied the ocean 
west of the British Isles. The disturbances that advanced 
over the Atlantic Ocean from the American coast were of mod- 
erate strength. 

In the United States rains were frequent and heavy in the 
north and west-central portions of the country during the first 
and second decades of the month, the severest storms of this 
period occurred in lower Michigan and eastern New York 
under conditions that attended low area No. V. A detailed 


description of the tornadic storm that visited Binghamton, 
N. Y., the night of the 5th, appears elsewhere in this issue of 
the Review. During the afternoon of the 30th, severe local 
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storms occurred in the middle and upper Mississippi Valley, 
within the field occupied by low area No. XII. 

The important floods of the month occurred in the upper 
Mississippi, Red, and Rio Grande rivers, all of which are dis- 
cussed under the heading “Rivers and Floods.”” The flood 
stages in Arkansas and northwestern Louisiana were accu- 
rately forecast and special warnings were sent to inundated 
districts ten days in advance of the flood. The month opened 
with flood stages in the Rio Grande River, in New Mexico, and 
the fluctuations in that river were accurately forecast. 

BOSTON FORECAST DISTRICT. 

The weather was much cooler than the average for the month 
and the monthly mean temperatures were below the normal at 
nearly all stations. The minimum temperatures occurred dur- 
ing the first decade, and light to killing frosts were reported, 
mostly on the 2d and the 9th, in parts of all the New Eng- 
land States, except Rhode Island. Little if any damage 
resulted from the frosts. The precipitation was decidedly in 
excess of the average and positive departures were noted at 
nearly all stations. The month was devoid of stormwinds or 
gales and there was no delay to shipping, except from fog, 
which was somewhat more prevalent than usual for this month. 
No storm warnings were issued during June, 1905.—J. W. Smith, 
strict Forecaster. 
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NEW ORLEANS FORECAST DISTRICT. 

No well-marked disturbance crossed the district during the 
month, and no special warnings were issued. Scuttered thun- 
derstorms, which were generally covered in the forecasts, oc- 
curred on several dates. There were frequent rains, especially 
during the last decade.—J. M. Cline, District F 

CHICAGO FORECAST DISTRICT. 

No storm warnings were ordered and no general storms for 
which warnings should have been ordered occurred on the 
upper Lakes. 

A forecast of light frost in the cranberry district was issued 
on the 21st, and, according to reports, the forecast was veri- 
fied. It is believed, however, that no damage was done to the 
cranberry crop.—H. J. Cox, Professor and District Forecaster. 

LOUISVILLE FORECAST DISTRICT. 

No unusual storms passed over the district during the 
month, though during the middle and latter half there were 
frequent thunderstorms and heavy rainfalls. After the 18th, 
there was not a day on which more or less heavy and general 
showers did not occur over the district. The first ten days, 
however, were mostly fairand warm. The thermal condition 
of the month was about normal, with no marked departures. — 
Ferdinand J. Walz, District Forecaster. 

DENVER FORECAST DISTRICT. 

No unusual weather conditions prevailed. 

As a result of the melting of snow in the higher mountains 
of Colorado, streams on all slopes of the Cortinental Divide 
were badly swollen during the first half of the month. Con- 
siderable damage resulted in the vicinity of Florence, on the 
Arkansas, and also in the southwestern part of Colorado. 

In the Rio Grande, at El Paso, the highest stage was 
reached the morning of the Ist, after which there was a gradual 
decline until the 8th, when, as a result of heavy rains, there was 
a material rise in the river for 200 miles north of E] Paso. Af- 
ter the 17th, the river, in its lower reaches, fell steadily. 

These different stages were accurately forecast, as was also 
a moderate rise in the Arkansas for a short distance below 
Pueblo.—F. H. Brandenburg, District Forecaster. 

SAN FRANCISCO FORECAST DISTRICT. 

The season continues abnormal. There appears to have been 
a permanent depression over the southwestern portion of the 
country. The Pacific “high” may be inferred to have either 
swung somewhat westward or lost energy. The season has 
been cool and it is reported by masters of transpacific steamers 
that not for ten or more years has it been so cool on the Pacific. 

No rain has fallen in California. A few thunderstorms in 
the mountains were reported. The locus of unsettled weather 
was in northeastern Nevada, southern Idaho, and northern 
Utah. 

No storm warnings were issued during the month.—A. @. 
Mc Adie, Professor and District Forecaster. 

PORTLAND, OREG., FORECAST DISTRICT. 

The month was showery and cooler than usual. No special 
warnings were issued or needed, except for a slight rise in the 
Columbia River, due to melting snow in the mountains. Ordi- 
narily the Columbia River is in flood during the months of 
May and June, but this year the rise was so small as to cause 
but little inconvenience. The highest stage at Portland 
occurred June 16, and it was only 13.6 feet, which is the low- 
est spring high water that has occurred during the last 26 
years, with the exception of the year 1889, when the highest 
stage reached was ten feet. 

The public was advised early in April that the winter snow- 
fall in the mountains within the drainage area of the Columbia 
River was the smallest in many years, and consequently the 
low stages that followed were anticipated. 

Mr. A. B. Wollaber made the forecasts from June 1 to June 
17, inclusive, and the undersigned during the remainder of 
the month.—Zdw. A. Beals, District Forecaster. 


June, 1905 
RIVERS AND FLOODS. 


The reputation of June as a month of floods was well sus- 
tained during the present month. There was a short but 
very destructive flood in the upper Mississippi and its tribu- 
taries during the first half of the month, which, however, did 
not extend below the mouth of the Illinois River; another 
great flood in the Grand River of Michigan, almost as exten- 
sive as the overflow of the previous year; continued floods in 
the Rocky Mountain States, doing still more damage to rail- 
roads, bridges, and farms; a moderate but greatly prolonged 
flood in the Red and Ouachita rivers, some close approaches 
to the danger lines in the lower Arkansas, and some local 
floods in the interior of New York. The Mississippi River 
flood, and also that in the lower Des Moines River, began on 
the 10th from La Crosse to Hannibal, and were due to 
the heavy downpour of rain on the 9thand 10th. At Leclaire, 
Iowa, the rainfall for 24 hours was 4.41 inches; at Davenport, 
Iowa, 4.59 inches; at Burlingten, Iowa, 6.04 inches; at 
Keokuk, Iowa, 4.68 inches, and at Warsaw, I11.,4.00 inches. In 
the lower Des Moines Valley the rainfall was torrential, 10.09 
inches having fallen in 12 hours at Keosauqua, Iowa.; 10.63 
inches in 12 hours at Stockport, Iowa, and 12.10 inches in 12 
hours at Bonaparte, Iowa. There could be but one result 
from such a torrent of water. The lower Des Moines Valley 
at once became an inland sea. The rain and rising waters 
came so suddenly that no special warnings were practicable. 
At Keosauqua, Iowa, the river rose 16.3 feet in seven hours to 
a stage of 20.2 feet, and finally reached 23.5 feet during the 


- afternoon of the 10th. This stage was 0.2 foot higher than 


the high-water mark of 1851, 1 foot higher than that of 1897, 
and 4 feet below that of 1903, the highest stage of record. 

The torrent from the Des Moines River speedily passed 
into the Mississippi and at Keokuk, Iowa, the combined effect 
of the upper Mississippi, the Cedar, Iowa, Skunk, and Des 
Moines rivers caused a rise of 8.4 feet to a stage of 18.4 feet 
during the 19 hours ending at 2 p. m. June 10. At War- 
saw, Ill., at the mouth of the Des Moines River, the rise 
was 8.2 feet in 28 hours to a maximum of 21.3 feet, 3.3 feet 
above the danger line. 

It is impossible to give an accurate estimate of the damage 
caused by these floods. Farms and railroads were the great- 
est sufferers, and the losses from various causes must have 
amounted to millions of dollars. Estimates varying from 
$5,000,000 to $15,000,000 have been received. Very fortu- 
nately the loss of life was small, only two fatalities oe 


been reported. 


The following report on the flood in the Keokuk, Iowa, 
district was made by Mr. F. Z. Gosewisch, Official in Charge 
of the U. S. Weather Bureau office, Keokuk, Iowa: 


On Friday, June 9, the river was falling at the rate of 0.2 to 0.3 foot a 
day, with every indication that this rate of fall would continue for several 
days. At 5p. m. the stage was 10.0 feet, with the river still falling. 

During the afternoon light showers fell, but at 8.30 p. m. heavy thun- 
derstorms began, and by 9.15 a. m. of the 10th, 4.62 inches of rain had 
fallen, with a total of 4.80 inches for the 24 hours. 

The river began to rise rapidly at midnight, rose four feet by7 a. m. of 
the 10th, and reached the highest stage, 18.4 feet, by 2 p. m., a rise of 
8.4 feet in fourteen hours. 

It was apparent from the rapidity with which the river rose that the 
flood was due entirely to excessive rains within the immediate vicinity 
of the Mississippi and Des Moines rivers. 

From Nashville, lowa, seven miles north of Keokuk, it was reported 
that a square box, freely exposed on the bow of a boat, received twelve 
inches of water, and at Hamilton, Ill., opposite Keokuk, a mortar box is 
said to have received ten inches of rainfall. 

The rise was so sudden and unexpected that there was no opportunity 
for sending telegraphic warnings. In fact, on the morning of the 10th 
telegraphic service was so badly interrupted that the first reports were 
not received until 12.30 p. m. 

The Weather Bureau office at Hannibal was given the morning report 
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by telegraph, and at 2 p. m. all available information was telegraphed, 
consisting of the stage of river at Keokuk and Warsaw, and the special 
reports from Des Moines, Iowa City, and Mount Pleasant. 

Between 8 and 9a. m. the Egyptian levee, on the south bank of the 
Des Moines River, broke in three places at points from five to eight miles 
above the mouth of the river, flooding a tract of land ten miles long by 
eight miles wide in Clark County, Mo. These lands were mostly planted 
in corn and wheat, and the crops are a total loss. 

Before noon of the 10th all railway service along the west side of the 
Mississippi River had been stopped by the washing out of bridges, etc., 
and heavy landslides from the bluffs overhanging the railway between 
Keokuk and Burlington also interfered greatly with railway traffic. 

On the Iowa side of the Des Moines River the lands are not protected 
and were flooded from one-half to one mile inland. These lands were 
mostly planted in corn, but in the immediate vicinity of Keokuk a tract 
of several hundred acres, belonging to the Keokuk Canning Company, 
and planted in tomatoes and cucumbers, was a total loss. A small 
amount of stock was lost, principally in Clark County, Mo., and one 
man was drowned, the wagon in which he was driving being swept away 
by the current. 

The rainfall observer at Mount Pleasant, lowa, in the Skunk River 
watershed, reported 5.72 inches of rainfall on the morning of the 10th, 
and an additional 1.56 inches on the morning of the 11th, while Iowa 
City reported 3.98 inches on the morning of the 10th. 

The Skunk River levee broke on the morning of the 1!th, at a place 
known as the Matterson farm, one-half mile east of the bluff, and the 
damage in that district is estimated at $32,000. 

The greatest damage in this vicinity, however, was caused by a small 
stream known as Lost Creek, a tributary of the Skunk River, whose 
flood waters caused a loss of $43,000 in growing crops. 

Judging from the amount of precipitation over the tributary water- 
sheds of the Mississippi River, it was expected that the Mississippi 
would rise slowly for at least 48 hours, but the highest point was reached 
at 2p. m., June 10, after which hour the river fell steadily, falling be- 
low the danger line on the afternoon of June 12. On the 13th, the 
water had receded from all the overflowed lands. The very rapid rate 
of rise and fall showed conclusively that the heavy precipitation had been 
limited to a comparatively small area. 


The conditions in the Hannibal district, immediately below, 
were not so serious, yet considerable damage was done to 
unprotected crops in the lowlands. 

The following report of the high water was made by Mr. B. 
L. Waldron, Official in Charge of the U. S. Weather Bureau 
office at Hannibal, Mo.: 


The Mississippi River was unusually high during the entire month of 
June, 1905, and, while only a sprinkle of rain fell at Hannibal until the 
19th, the excessive rain of the 9-10th over southern and eastern Iowa, 
the northeastern corner of Missouri, and adjacent portions of Illinois, 
caused a flood to rush down the Mississippi with remarkable rapidity. 

The river at Hannibal began to rise during the late afternoon of the 
10th, at a stage of 11.3 feet, and reached a stage of 18.3 feet at 5 p. m. 
of the 12th, a rise of 7.0 feet in about 48 hours. 

Flood warnings were issued at 3 p. m. of the 10th, forecasting a stage 
of nearly twenty feet by the 13th, and another on the morning of the 
12th, stating that a stage of about nineteen feet would be reached, and 
that the decline would commence on the 13th. These warnings were 
timely and of great value; nothing movable was destroyed or damaged 
at Hannibal, Quincy, or other places that could be reached with the 
warnings. 

There was a little seepage through the Sny levee. The new South River 
levee, protecting Bay Island, stood the flood well, except at the outlet 
gates, where much trouble was experienced. Constant work for two days 
was necessary to save the levee and the property that it protects. 

All crops on unprotected lowlands were destroyed, and there are prob- 
ably 6000 to 10,000 acres of such land under cultivation between Quincy, 
Ill., and Louisiana, Mo. Most of the business houses on Main street, 
Hannibal, were compelled to remove their goods from the cellars, and 
the railroads were put to some inconvenience, but no material loss 
occurred in this vicinity. 

The river fell rapidly from the 13th to the 19th, inclusive, reaching a 
stage of 11.5 feet on the latterdate. It then again began to rise steadily 
and by the 27th a stage of 14.8 feet was recorded. Flood warnings were 
issued on the 2Ist, forecasting a stage of fourteen to fifteen feet, and 
this forecast was repeated daily until the crest was reached. 

At the end of the month the river was still above the danger line, with 
a stage of 14.4 feet. There was no damage done during the last rise, 
although it effectually prevented the replanting of the overflowed low- 
lands. 


The flood in the Grand River of Michigan was remarkable 
for the time of its occurrence as well as for its serious charac- 
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ter. Floods, worthy of the name, had hitherto been unknown 
during the summer months over this watershed, and a June 
flood was certainly most unexpected. The situation was almost 
as serious as during the great flood of March, 1904. At that 
time there was no river and flood service in existence in Michigan, 
and no warnings of the flood could be given. During the pres- 
ent flood the service was in full operation and by its excellent 
work did much to minimize the danger and damage. Much 
damage was done, but none that could have been prevented. 
The warnings were uniformly excellent, and were the subject 
of highest commendation from all concerned. 

The following report on this flood was prepared by Mr. C. 
F. Schneider, Official in Charge of the U. 8S. Weather Bureau 
office at Grand Rapids, Mich.: 


The June flood in the Grand River of Michigan was unprecedented. 
High water in this river is no unusual occurrence, but it usually occurs 
in the spring when the melting of the winter snow and ice and the frosty 
condition of the soil are important factors in causingit. Moderate sum- 
mer floods have occurred in the past, due in part to log jams, but high 
water such as occurred this year has never been known before. In past 
years log jams have formed above Grand Rapids early in the summer, 
damming and holding back the water. With the breaking of the jam the 
waters were suddenly released, flooding the lower portions of the river. 
Owing to the decline of the lumber industry in this section of the State, 
such floods have not occurred in recent years. 

The month of May marked a period of excessive rainfall throughout 
the lower portion of the State, the rainfall in the Grand River basin ex- 
ceeding the normal by 2.36 inches. The first few days of June were 
moderately dry, although the soil remained thoroughly soaked with 
water. On the night of June 4-5 heavy rains of about one inch oe- 
curred in the western part of the State. At this time an area of low 
pressure was central over the upper Missouri Valley. During the 24- 
hour period ending June 6 the storm advanced eastward to the upper 
Mississippi Valley and caused excessively heavy showers over a large 
portion of the Lake region, the falls in southern Michigan being the 
heaviest. During the 36 hours ending Tuesday morning, June 6, an 
average of 5.13 inches of rain fell over the Grand River basin. The 
rains were torrential downpours that immediately congested the creeks 
and rivers tributary to the Grand and caused the river to rise from a 
moderately low stage on Monday evening to a moderately high stage on 
Tuesday morning, a period of 12 hours, and to stages above the danger 
line at all points 24 hours later, or Wednesday morning, June 7. 

. The following table of precipitation is of value in connection with this 
ood : 
Precipitation at stations along the Grand, Cedar, Looking Glass, and Thorn- 
apple rivers during the month of May, with departures from the 
normal, and from June 1 to 6, inclusive. 


May. | June. 
Station. River. 

| 

Jackson....... .. | Greed ......... 6.12 42.49! 2.15) 079 | 8.99 
Fitchburg ....... *Cedar.......... 6.37, +201) T.| O .28 38.15 | 3.88 
Agricultural } 

College..... .. *Cedar.......... +1.95| 0 0.45 5.47 | 6.08 
Lansing........-- | Grand......... 5.51) +1.98| .18| 0.28 4.92 | 5.39 
St. *Looking Glass. 5. +2. 37 0 0: O| .04 2.18 3.90 | 6,12 
Hastings.........*Thornapple.... 6.60 | +3.22 0 .68 0.50 3.60 4,78 
Grand Rapids... . Grand .........| 5.97 $2.49) .20) 361.20 3.56 | 5, 32 
548 | 4236| | 08.08.82 1.04 | 8.77 | 6.13 


* Tributaries to the Grand. 


The sudden rise which occurred during the night of June 5-6 and the 
reports of the heavy rainfall throughout the State prompted this office 
to at once put the river service into operation. Telegrams were imme- 
diately dispatched to all of the river observers, directing them to take 
and forward observations at once, and to continue sending reports at 7 
a.m., noon, and 7 p. m. until further notice. From observations re- 
ceived at noon, June 6, it became evident that warnings were neces- 
sary and they were at once sent out to all places along the river, advis- 
ing all interests that the river would rise above the danger line by 
Wednesday morning, and that a probable further rise would occur by 
Thursday morning. Further warnings were sent out on Wednesday and 
Thursday, June 7 and 8, and by Friday morning the river had reached 
the high-water mark of the flood, 18.1 feet, or 7.1 feet above the danger 
line, and only 2.3 feet below the highest water ever known at Grand 
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Rapids. Flood conditions prevailed until Thursday, June 15, by which 
time the river had fallen below the danger line. 

The great value of the River and Flood Service was amply demon- 
sirated during this flood and I believe it may be stated with perfect 
accuracy that hardly a dollar's worth of property was lost that could 
have been saved. On account of the accurate and timely warnings very 
many thousand dollar’s worth of property was removed from basements, 
stores, and factories out of the reach of the high water, but a large 
amount of machinery and other property that could not be moved was 
considerably damaged, while the business of many factories was entirely 
suspended. 


The floods in Colorado and New Mexico partook of the usual 
character of mountain floods and are thus described by Mr. 
F. H. Brandenburg, Official in Charge of the U. S. Weather 
Bureau office at Denver, Colo.: 


During the first balf of June high stages were general in all streams 
rising on the slopes of the Continental Divide in the central mountain 
region, where, owing to the cold spring, the melting of snow had not 
progressed gradually as usual. 

The Arkansas remained high for an unusually long period. From the 
2d to the 12th low bottom lands were overflowed, and considerable 
damage was done to farming lands in the vicinity of Canyon City and 
Florence. Railroads were put to considerable expense to protect their 
regdbeds between Pueblo and Salida. 

he danger line on the Gunnison was reached at Grand Junction on 
the 12th, and the highest stage at midnight of June 5; this stage was 
four inches above the highest recorded in the last ten years. The 
stream fell below the danger line on the 6th, but rose nearly as high on 
the 9th, as a result of rains. Many bridges were washed away, and low- 
lying agricultural and fruit lands were considerably damaged. 

A number of dams and reservoirs near the headwaters of the Grand 
were overtaxed and destroyed. The river was out of its banks between 
Rifle and New Castle. 

In southwestern Colorado the Animas reached a stage equaling 
that reached in 1884, the highest known. Lowlands were overtlowed, 
and two foot and five county bridges in Durango were washed away. 
The railroad between Durango and Telluride suffered interruption to 
traffic by the loss of bridges and the washing out of a large section of 
track along the Dolores River. The San Juan River, in southeastern 
Utah, was very high about the middle of the month. 

In Arizona the lower Colorado was bank full at Yuma from the 12th 
to the 20th, and at flood stages from the 2lst to the 28th, overflow- 
ing, and doing much damage to farms and crops. The river subsided 
rapidly after the 28th. 

The streams of Wyoming carried large volumes, in some cases the 
largest in years, but no serious damage was done. 

The disastrous flood in the Rio Grande which set in during the clos- 
ing days of April, was at its maximum at different points in New Mexico 
on May 25 or 26, and reached the highest stage, 14.3 feet, at El Paso, 
Tex., on June 1. 

Showers interrupted the steady and general decline that began with 
June, and from the 3d to the 12th destructive stages prevailed in north- 
ern New Mexico. While the resulting increase in volume in southern 
New Mexico was not great, it prolonged the flood stage by a week or ten 
days. At San Marcial the maximum stage during June, 12.7 feet, 
occurred on the Ist, and againon the 9th and llth, after which there 
was a rapid decline; the danger line of 11 feet was passed on the 15th, 9.0 
feet, on the 22d, and 8.0 feet at the close of the month. At El Paso on 
the 9th and 12th, the gage reading was 13.7 feet; on the 2Ist, 12.3 feet, 
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a fall of one foot in four days, and at the close of the month an additional 
fall of 2.5 feet was noted. 

Between Rincon and El Paso the railroad tracks were repeatedly 
washed away and large tracts of farming lands, both above and below 
El Paso, were cut off and carried away by the rapid current and the 
changing channel. 


The following report of the flood in the Red River was made 
by Mr. J. W. Cronk, Official in Charge of the U. S. Weather 
Bureau office at Shreveport, La.: 


Excessive rainfalls were frequent over the upper Red River water- 
shed during April and May, and at Shreveport the rainfall for these two 
months was 19.62 inches. Flood stages naturally resulted and from the 
middle of May until the middle of June the Red River was continuously 
above the danger line over the greater portion of its course in Arkansas 
and Louisiana. Two crests were noted at Fulton, Ark., 28.9 feet on 
May 18, and 31.5 feet on June 1, 2, and 3. At Shreveport the river rose 
to the danger stage of 29 feet on May 26, and continued to rise slowly 
until the crest stage of 33.6 feet was reached on June 9. There was then 
a gradual fall to below the danger line on June 18. 

Warnings were thoroughly disseminated well in advance of the flood 
to all interests in Red River Valley. The first warnings for the valley 
from Fulton to Shreveport were distributed by mail on May 13. On 
May 22, owing to further heavy rainfalls, a flood warning was distributed 
by telegraph in Arkansas and by mail in Louisiana, advising immediate 
removal of ali families, stock, and perishable property to places of abso- 
lute safely. Further warnings and forecasts were issued as varying con- 
ditions for different localities required. The time and height of the crest 
stages were accurately forecast and were amply sufficient for the needs 
of all interested. 

The losses from the effects of the floods in Arkansas and Louisiana 
were probably more than $100,000, the greater portion being attributable 
to the curtailmeng of cotton acreage on lands unprotected by State 
levees. The Texas and Pacific Railway from Shreveport, La., to Texar- 
kana, Ark., also suffered severely, all train service being entirely aban- 
doned for about one month. However, the total loss was comparatively 
small, as the value of property protected by State levees, and the value 
of stock and other movable property saved through the instrumentality 
of the Weather Bureau warnings has been conservatively estimated at 
more than 35,000,000. Individuals here and there were nearly ruined 
by the breaking up of farms, caving in of banks, and breaks in private 
levees, but no loss of life was reported. 


The floods in the Ouachita and Arkansas rivers were not 
unusual in any respect and were forecast at the proper times. 
There was some trouble with weak levees in the Shreveport 
district of the Red River, but they were strengthened in time 
to prevent crevasses. 

The highest and lowest water, mean stage, and monthly 
range at 283 river stations are given in Table VI. Hydro- 
graphs for typical points on seven principal rivers are shown 
on Chart V. The stations selected for charting are Keokuk, 
St. Louis, Memphis, Vicksburg, and New Orleans, on the Mis- 
sissippi; Cincinnati and Cairo, on the Ohio; Nashville, on the 
Cumberland; Johnsonville, on the Tennessee; Kansas City, on 
the Missouri; Little Rock, on the Arkansas; and Shreveport, 
on the Red.—H. C. Frankenfield, Professor of Meteorology. 


OLIMATE AND OROP SERVICE. 


By Mr. James Berry, Chief of Climate and Crop Divison. 


The following summaries relating to the general weather 
and crop conditions during June are furnished by the di- 
rectors of the respective sections of the Climate and Crop 
Service of the Weather Bureau; they are based upon reports 
from cooperative observers and crop correspondents, of whom 
there are 3300 and 14,000, respectively: 


Alabama.— Weather generally fairly favorable for growth and work; 
cultivation progressed steadily, except retarded by rain in northern, 
western, and some southern counties; rainfall deficient in central and 
eastern counties. Cotton improved slowly; mostly clean at close of 
month; plants small, but healthy, and fruiting satisfactorily. Corn and 
minor crops adivanced well, except some deterioration where rainfall was 
deficient; some corn ruined by overflow in northern counties. Wheat 
and oat harvest completed ; oats good yield, wheat light.—F. P. Chaffee. 

Arizona.— Copious rainfall first decade; droughty conditions 12th to 
30th. Temperature below normal. Grain harvest continued through- 
out month; yield fair; quality good; some damage from rust. Crop 


growth made good progress north. Fruit yielding largely in central and 
southern sections; drying extensive. Killing frost north section on the 
16th injured fruit and vegetables slightly. Floods in the lower Colorado 
on the 21st to 28th washed farm lands and damaged crops. Third alfalfa 
cutting began on 28th. Water supply diminishing. Cattle and sheep in 
good condition.—L. N. Jesunofaky. 

Arkansas.—The temperature was seasonable, with local showers in 
the first and second decades and general rains in the third. Cotton 
planting was practically completed; the crop made a good, healthy 
growth and was generally clean by the close of the month. Early corn 
suffered for moisture in the second decade, but improved during the 
third; the late planted came up to a fair stand. Oats were good and 
wheat poor. Apples dropped badly and a light crop was indicated; 
other fruits did well.—Edward B. Richards. 

California.—Clear and cool weather prevailed throughout the State 
most of the month, and both temperature and rainfall were below normal. 
Thunderstorms in the northern sections and high winds in the San Fran- 
cisco Bay district caused no material damage. Field fires in the San 
Joaquin Valley destroyed several thousand bushels of grain. Grasshop- 
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pers caused considerable damage to grain, alfalfa, and orchards. Crop 
growth was slow during the month, but grain harvest, haymaking, and 
fruit picking were progressing.—G. H. Willson. 

Cotorado.—Growth was rapid in north-central and eastern counties, 
but at close of month was retarded by droughty conditions in southern 
and western parts of State. Alfalfa harvest was in progress, with yield 
fair to good. Wheat, oats, rye, and barley made satisfactory advance- 
ment. Corn and potatoes were a good stand. Sugar beets did well; 
thinning out was well advanced, especially in western counties. Grasses 
were in fairly good condition, except in northwestern counties.—F. H. 
Brandenburg. 

Florida.— The month had about normal temperature. There was a 
deficiency of more than two inches in rainfall. The first week was 
mostly dry, resulting in some damage to corn on uplands. The dry 
weather, however, was timely for cleaning cotton, which had become 
foul with grass. Rain was more frequent during the second and third 
decades. Late corn was benefited and a large acreage was set to sweet 
potatoes. Citrus trees were vigorous. The pineapple crop was short, 
but melons and cantaloups were abundant.—A. J. Mitchell. 

Georgia.—The temperature was even and near normal. Very little 
rain fell the first half and farmers cleared the fields of grass; during the 
second half unevenly distributed showers occurred daily; cultivation was 
delayed and many fields became grassy. Cotton was generally healthy, 
though small, grew rapidly, and fruited well. Early corn seriously in- 
jured in many sections by drought, late varieties excellent. Oats good; 
wheat poor, damaged by rust. Peaches being shipped, yield variable, 
quality fine. Melons being marketed, large yield.—J. B. Marbury. 

Hawaii.—Seasonable temperatures in most sections of the group, but 
rainfall below the normal in many leeward localities. Conditions on the 
whole, very favorable for growth of all cane, but some slight damage to 
young cane by high winds during second decade. Supply of surface 
water for irrigation decreased during month, necessitating resumption 
of pumping. Cane grinding for season nearing completion, and planta- 
tions busy planting and cultivating. Harvesting of summer pineapples 
general; yield heavy and of fine quality. Bulk of first rice crop in and 
yield generally satisfactory, although rather short in some sections. 
Coffee in good condition; some berries already ripening on lower lands in 
Kona, Hawaii. Pastures deteriorated considerably during month.—Alez. 
McC. Ashley. 

Idaho:—Heaviest precipitation on record for June. Temperature lower 
than usual, with excessive cloudiness. Water supply continued better 
than was expected, but some streams were failing rapidly by the close 
of the month. An average hay crop was being secured as the month 
closed; range grass was excellent.—EHdward L. Wells. 

Illinois.— By the end of the first decade the bulk of the corn crop was 
in the ground, wheat was nearly ripe, barley, oats, and rye were doing 
well, and the mowing of clover had begun in the southern district. At 
the end of the month corn was in a thrifty condition, being mostly laid 
by in the central district, wheat harvest was well advanced, oats were 
turning ripe, and rye was in shock.— Wm. G. Burns. 

Indiana.— Ground was too wet to work much of the time and the plant- 
ing and cultivation of corn was greatly retarded. The crop was uneven, 
but generally clean and growing rapidly at the end of the month. Wheat, 
rye, oats, and grasses did well and the harvesting of wheat and clover 
was begun. Potatoes, melons, field onions, and gardens made good 
growth. Transplanting of tomatoes and tobacco was finished. Pros- 
pects for apples, peaches, and pears were fair, and for grapes good.— W. 
T. Blythe. 

Jowa.— June was about normal in temperature, with an inch excess of 
rainfall, resulting in heavy growth of grain, grasses, and garden truck. 
Damage by excessive moisture was limited to lowlands and cultivated 
slopes in sections visited by heavy showers. At close of month corn 
was fairly well cultivated and nearly normal in size, spring wheat, oats, 
and barley were headed and filling well, and minor crops in normal con- 
dition. Apple crop declining.—John R. Sage. 

Kansas,— Wheat harvest began the first week and thrashing began the 
third week, disclosing a fine berry and fair yield. The oat harvest be- 
gan the third week. Corn clean, in fine condition, and grew rapidly. 
The first crop of alfalfa was cut by the 10th, and the second crop the 
fourth week, when prairie haying began. Apples were generally a fair 
crop.—T. B. Jennings. 

Kentucky.—Dry first ten days; frequent showers middle and latter 
part of month. Wheat harvest completed, with interference by rain 
latter part of month; some grain damaged in shock. Oats ripening. 
Corn growing vigorously, but grassy in many places. Tobacco doing 
excellently, though cultivation was interrupted. Good gardens and po- 
tato crop. Berries abundant. Fruit doing well, with peaches begin- 
ning to ripen at close of month.—F. J. Walz. 

Louisiana.— Although cultivation was pushed vigorously during the 
favorable weather of the first and second decades of the month, some 
parts of the cotton crop had not been cleaned, when rains during the 
third decade prevented further cultivation, and asa result were aban- 
doned to grass and weeds; some crops along Red River were overflowed 
and the plant killed; a small amount of damage resulted from cotton 
boll weevil and bollworm; the crop was very irregular and fruiting 
poorly at close of month. Sugar cane made a healthy and substantial 
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growth. The rice crop suffered at intervals from dry weather and then 
too much rain. Truck gardens matured heavy yields.—J. M. Cline. 

Maryland and Delaware.—The temperature was normal, the precipita- 
tion was somewhat above normal; though not evenly distributed, rain- 
fall was sufficient in all sections. Wheat developed finely and harvest 
was general at close of month. Oats headed very satisfactorily. Corn 
obtained a good stand and grew rapidly. Haying progressed during 
latter portion of month, with short crop. Cherries were an average 
crop. Tobacco stood well and was cultivated. Gardens yielded plen- 
teously.—E. D. Emigh. 

Michigan.—Very wet first of month, was generally favorable for wheat, 
rye, meadows, and pastures, but greatly interfered with all field work 
and with growth of corn, beans, and potatoes. Latter part of month 
was generally favorable to all crops and field work. Wheat, rye, and 
meadows continued unusually satisfactory, while oats, corn, and potatoes 
were in good condition at close of month. Late potatoes, beans, and 
considerable buckwheat were planted during last two decades and 
germinated well. Haying began about the 25th. Strawberries were 
plentiful, but cherries scarce.—C. F. Schneider. 


Minnesota.—Very wet all the month. Lowlands flooded, and rivers 
rising rapidly at close of month. Spring wheat, oats, barley, flax, timo- 
thy, and clover growing rapidly on uplands. Rye and winter wheat 
heading about the 10th; early oats, barley, and timothy about the 20th; 
spring wheat about the 25th. Some red rust on spring wheat and oats 
late in month. Cultivation of corn, potatoes, and gardens delayed. 
Fine strawberry crop, but somewhat injured by rains.—T7. S. Outram. 


Mississippi.—Favorable weather prevailed during the first half of the 
month, when the working of crops progressed nicely, but during the 
latter half daily showers hindered cultivation. Cotton, although under- 
sized and very grassy over much of the northern half of the State, gen- 
erally made a good growth; blooms were noted by the close of the month. 
Early corn was much improved. Oat harvest was completed with good 
to excellent yields. Late corn, sugar cane, and gardens generally did 
well.— W. S. Belden. 

Missouri.— Month favorable for cultivation and harvesting. Moisture 
lacking until last week, when rains were copious and general. Corn 
growing fast and being laid by in good order. Wheat, rye, and oats 
generally satisfactory, with yield and quality quite up to the average. 
Cotton made fast growth. Meadows were thin as a rule, but of good 
quality.— George Reeder. 

Montana.—Cool and cloudy weather prevailed the greater portion of 
the month; the rainfall was above normal in nearly all sections. Pota- 
toes and garden vegetables were injured locally by frost during the last 
decade. The month was highly favorable for wheat, oats, range, and 
meadows. Cattle and sheep made steady and rapid gains. Alfalfa hay- 
ing commenced the last week. Some local damage to fruit by hail.— 
R. F. Young. 

Nebraska.—Winter wheat ripened rapidly under favorable weather 
eonditions. The harvest began in southeastern counties in the last 
week. Early oats headed well, but with short straw and rather thin 
stand; late oats were in much better condition. Grass in meadows and 
pastures was unusually good. Corn grew slowly and continued small 
and backward, but in good, healthy condition.—G. A. Loveland. 


Nevada.—Temperature and precipitation were both below normal. 
Warm days and cool nights. Crops backward. Range feed fine; stock 
in excellent condition and improved rapidly in flesh. Haying progressed 
throughout the month, the yield being fair to good. Grain promising. 
Garden truck made slow growth. Irrigation water was not as plentiful 
as usual.—dJ. H. Smith. 

New England.—The mean temperature of the month was below normal 
at nearly all stations. Frosts occurred in parts of all the New England 
States, except Rhode Island, generally on the 2d and 9th. The rainfall 
was decidedly in excess of the average for June, with plus departures at 
nearly all stations. Crops improved in all sections and were generally 
in a satisfactory condition. Little damage resulted from the frosts in 
the early part of the month.—J. W. Smith. 

New Jersey.—The temperature and rainfall were nearly normal, but 
the latter was very unequally distributed. Rainy days were frequent, 
but the showers were light and insufficient for crop needs, especially 
in portions of the central and extreme southern sections, where truck 
crops were greatly shortened by drought. Wheat and rye were nearly 
ready to cut; heads well filled, straw short.—Edward W. McCann. 


New Mezxico.—Crops made rapid progress. Cultivation of corn began 
the second decade and harvest of wheat, rye, and oats the third decade, 
good yields being obtained. Alfalfa harvest continued during the month 
in higher districts and northern counties. Gardens did well, but insects 
and worms became destructive, damaging also alfalfa, field peas, and 
beans. Fruit conditions were good and early fruits abundant. Range 
grasses were excellent and stock advanced to prime condition, although 
a slight drying out occurred on the ranges toward close of the 
month. — Charles Linney. 

New York.—The tirst half of the month was too cool for growing crops. 
From the 15th to the 21st was warm, with abundant rain, causing great 
improvement in all crops. The last week was quite cool. Wheat, rye, 
and oats did well. Grass in meadows and pastures improved. Apples 


238 MONTHLY WEATHER REVIEW. June, 1905 


SUMMARY OF TEMPERATURE AND PRECIPITATION BY SECTIONS, JUNE, 1905. 


In the following table are given, for the various sections of 
the Climate and Crop Service of the Weather Bureau, the aver- 
age temperature and rainfall, the stations reporting the highest 
and lowest temperatures with dates of occurrence, the stations 
reporting greatest and least monthly precipitation, and other 
data, as indicated by the several headings. 

The mean temperatures for each section, the highest and 


lowest temperatures, the average precipitation, and the great- 
est and least monthly amounts are found by using all trust- 
worthy records available. 

The mean departures from normal temperature and precipi- 
tation are based only on records from stations that have ten 
or more years of observation. Of course the number of such 
records 3 is emailer than the total number of stations. 


Fahrenheit. inches and hundredths. 
Monthly extremes. | Greatest monthly. Least monthly. 
Section. a | 
Station. Station. Station. | Station. 
j 4 = 
= < | < 
Alabama 179.0 |+ Thomasville ..... .. 12 Valley 34 4.56 | +0.21 || Thomasville ........ 10.70 Burkville........... 1. 35 
76.9 |— 21 || 30 164 0.50) +0.27 || Huachuca Reservoir, 3.61 11 stations .......... 0.00 
Arkansas 477.9 |+ 1.6 |SBrinkloy | 172 | Batesville........... 42.01) Arkadelphia........ 21.55 1. 28 
I 116 
67.5 |— Springs 116 | 16 O07 | | Bowmans Dam...... 1.72 Many of stations... 0.00 
Colorado.......... 62.3408 108 | 27 2 104 «0.98 | —0.58 || Burlington.......... 4.69 Grand Junction..... 0.04 
104 | 27,28 ntelo Springs ...| 23 6,10 
0.4 City.. 101 8 | Middle 45 6] 4.96 | —2.18 || Orange Home.......| 14.86 Pensacola........... 0. 93 
Georgia... 4 78.7 + 0.8 103 26 || Clayton.... ... . 44 10} 3.69 —0.97 Monticellu.......... 8.18 || Point Peter......... 1.0% 
96 22 || Forney.........-.... | 169 1.96 |........ Fernwood .......... 5.62 | Malad.............. 0. 20 
Illinois ...... 72.6 | + 0.7 || Chester..... ....... 104 5 | 4stations........... 3s 8] 3.39 | —0.63 | La Harpe .......... 0. 26 
7.7 | | 19 3.61 | 0.68 | Washington......... 7.30 Franklin............ 0.93 
69.9 0.3 | 100 || ....... 36 22] 5.53 | +1.00 | Keosauqua.......... 14.89 | Forest City ......... 1.80 
75.54 2.5 | Medicine Lodge... | 108 | 18 3.96 | —0.48 |) Salina............... 13.64 | Hugoton............. 0.57 
Manchester, Shelby 45 1 
74.8 + 0.7 || Owenton............ 106 18 City. 4.49 | 40.49 | Frankfort .... ..... 7.65 Beaverdam.......... 1.04 
West Liberty. ...... 45 9 : 
Louisiana ......... 81.1 |} + 1.5 || Reserve............. 102 4dates Calhoun, Opelousas.. 60 7.22 | +213 || Lafayette........... 18.52 Shreveport.........., 2. 64 
ane 71.2) 090 Boet{cherviile, Md..| 102 19 DeerPark,Md......) 25 99 4.44) 40.55 | Annapolis, Md...... 7.61  Boettcherville., Md. 1.80 
Michigan . 63.2 — 0.8 | Owosso... 100 17 240 4.46 | 41.37 | Mackinac Island . || Gladwin...... ..... 1.30 
Minnesota .............. 63.0 — 1.8 || New U im, St. Peter..| 95 & || Luverne...........- 31 1] 6.41 | 42.39) Long Prairie.... ... 989 Winnebago......... 2. 42 
Mississippi ...... ...... 79.5 0.7 Duck Hill........... 50 2] 4.95) 40.13! Corinth............. 9.75 Hattiesburg......... 1. 80 
Missouri 75, 2 2.1 || Versailles. .......... 108 42 1] 3.09 | —1.78 || Macon.............. 6.88 Glasgow ............ | 0.74 
56.8 |— 2.3 3 Wolsey ............. 18] 3.40 | 40,82 || St. Peter............ 7.86 | Alzada............. 
68.4 — 0.5 || Daweon ........... 99 Kennedy. 87} 22 5.04) +1.24 || Holdrege............ 11.83 | 2 stations ........... 1.70 
Nevada ... 62.0 — 1.7 || Pioche.............. 101 30 | Battle Mountain... 22 27 0.11 | —0.38 | San Jacinto.......... 1.48 10stations.......... 0.00 
New England*.......... 62.3 — 2.9 | Oquossoc, Me....... 95 16 | Patten, Me.......... 26 71 4.54 | —1.35 | Middleboro, Mass...; 7.26 Houlton, Me.........) 1.50 
New Jersey 68.3 — 1.4 || Sstations...... 96 19 Charlotteburg 35. 3.43 | —0.10 | Woodstown... ...... 8.71 Cape May. H...... 1, 67 
New Mexico ............] 69.7 | + 0.5 || San Mareial......... 1-53 | $0.09 || Salado 0.05 
64.3 1.1 || Elmira.............. 95 19 Paul Smiths ........ 22) 1} 5.49) +1.62 Blue Mountain Lake 11.59 Youngstown. ...... 2. 22 
North Carolina ......... 74.6) + 0.3 | 4stations ........... 99 3 dates) Buck Springs ....... 30 10] 3.15 | —1.35 || Horse Cove......... || Manteo.............. 0. 20 
North Dakota........... 59.7 |\— 3.5 || New England...... | 97 3 | 3 stations........... 82 20,219 4.52 40.68  Oakdale............. 8.17 Fort Yates.......... 2. 38 
69.2 — 1.9 | Bladensburg........ 99 18 || 8 stations........... 3] 472) +0.75 | Benton Ridge...... 9.27 | Greenville ..........| 1.82 
otTervitor and Indian | 78.5 + 1.8 | Alva,Okla.......... 106 28 Fairland,Ind.T..... 52, 1] 1.88 | —1. 43 Fairland, Ind. T....| 7.38 Grand, Okla......... 0, 58 
erritories. | 
59.4 0.4 | Blalock, Umatilla... 96 0 | Silver Lake.......... 28 29] 1.62 | 40.18 | Government 3.74 , Buckhorn Farm ....| 0.13 
68.0 — 0.4 || Hanover............ 99 | 19 | Pocono Lake........ 30 4.39 40.23 | Somerset....... 8.35 | Philadelphia. . 1.77 
South Carolina .......... 78.9 0.9 | Yorkville........... 101 43 10) 1.92 —3.28 Walballa............ | 6.30 | Little Mountain.....) 0.17 
South Dakota ........... 64.4 2.3 || Armour............. 103 13 | 383 22] 5.78 +2.40 10.91 On the Trees Camp.. 2. 56 
Tennessee .............. | 100 18 |) Beaemus ........... 40 5.94 | +1.62 || Jackson............./ 12.09 | MeGhee. 2. 40 
80.5 + 0.4 || Big Springs | 107 15 1] 4.64 41.32 Jefferson............ | 15.33 | Tulia............... 0.11 
61.7 |— 0.3 || Grayson ............ 110 23) 5] 0.18 —0.18 Meadowyville........ 1.15 | 20 stations ...... 000 
Virginia 72.2 |— 0.2 || Arvonia............. 101 19 | Blacksburg ..... 33 30] 3.87 | —0.11 | Charlottesville ...... 8.00 | Danville ............ 1, 08 
Washin 0.3 — 0.3 101 30 || Chemey 27 14] 2.75 | +1.35 || Ashford............. 5. 38 stations ........... 0.99 
West Virginia ........ 70.6 |— 0.2 | Valley Fork.... ...| 100 19 || Bayard ............. Bae 4 4.38 | —0.44 | Terra Alta..........| 7.72 || Weston.... ........ 1,74 
Wisconsin 64.1 — 1.2 | Prairie du Chien 98 4 Butternut, 32) 7.00 | 43.20 || Meadford........... | 16.20 | Madison ..... ... 2.88 
Wyoming 56.5 - 1.8 Fort Laramie ...... | 97 27 | Border. . 6] 1.99 | +0. 52 | §. 21 Green River ........ 0.15 


deteriorated, but other fruits did well. Potatoes did well, but corn was 
backward. Tobacco was transplanted and started well. Farm work 
was delayed by rain, but at the end of the month was fairly well ad- 
vanced,—H. B. Hersey. 

North Carolina.—Excepting cool periods about the 2d and 10th, the 
temperature during June was favorable for the growth of crops, espe- 
cially during the last decade, which was very warm. The precipitation 
was below normal, giving farmers opportunity to cultivate crops. Cotton 
improved steadily in appearance and growth, it branched well, squares 
formed freely, and blooms appeared by the end of June; lice were injurious 
in many counties. The progress of corn was not so favorable. Tobacco 
grew fairly well and a little was cut and cured. Wheat and other small 
grains were successfully harvested, but the yields were not large. 
Minor crops did well.—C. F. von Herrmann. 

North Dakota. —The month was generally cool and cloudy, with heavier 
rainfall than usual, and very favorable for most crops, except corn and 
flax. Some of the lowlands in the eastern and northern parts of the 
State were flooded by heavy rains and crops growing there were consid- 


* Maine, New Hampshire, Vermont, Massachusetts, Rhode Island, and Connecticut. +49 stations, withan average elevation of 667 feet. [128 stations. 


erably damaged. Planting and seeding of all grain were practically fin- 
ished at the close of the month.—B. H. Bronson. 

Ohio. —Wet weather retarded the growth of crops during the fore part 
of the month. Much replanting of corn was necessary. Wheat was 
ripening nicely at the end of the month. Some damage by the weevil 
and rust was reported. Garden crops good. Tobacco mostly trans- 
planted and growing well. A large hay crop. Some potatoes rotting in 
ground and some blighting, but damage not serious.—/. Warren Smith. 

Oklahoma and Indian Territories.—The driest June on record, with the 
exception of June, 1894. The temperature was slightly above normal. 
Wheat, oats, rye, barley, potatoes, hay, fruit, and berries were har- 
vested or being secured, with poor to good yields. Corn was laid by, 
and silked, tasseled, and eared out well. Cotton was chopped to a fair 
stand, with early squaring, blooming, and fruiting well; some damaged 
by web worms. Minor crops did well.—C. M. Strong. 

Oregon. —Fall wheat, barley, and rye headed and filled nicely. Spring 
wheat made good advancement and it began to head during the third 
decade. Spring oats made rather poor growth, owing to prevalence of 
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red rust. Alfalfa, vetch, and clover yields were generally above the 
average, and pasturage continued good. Potatoes and gardens made 
splendid progress, but hops did poorly, owing to the yards being badly 
infested with lice. The yield of strawberries and cherries was below 
average.— Edward A. Beals. 

Pennsylvania.— At the close of the month considerable hay and some 
wheat and rye were secured. Oats were heading rapidly and a good 
crop was promised. Practically all crops were well advanced. Corn, 
tobacco, vegetables, and pastures were in prosperous condition and 
garden truck and small fruits were plentiful. Apples were of excellent 
quality, but scarce and dropping badly. Buckwheat seeding and culti- 
vation were progressing satisfactorily and the transplanting of tobacco 
plants was practically completed.— T. F. Townsend. 

Porto Rico.—Weather favorable for growth until the last week, when 
it became too dry. Cane grinding nearly finished; crop generally excel- 
lent, although below normal in a few wet districts. Cane planting con- 
tinued; young canes did well. Coffee maturing and a small amount 
picked; the berries fell badly in a few districts on account of dry weather. 
Corn, beans, and other small crops were harvested and planted. Man- 
goes and pineapples were abundant; afew alligator pears marketed. The 
cotton crop was badly damaged by worms in some places,—E. C. 
Thompson. 

South Carolina.—Temperatures were favorable. Deficiency in pre- 
cipitation gave opportunity to clean field crops of grass and weeds and 
give them much needed cultivation, but the long, dry spell and previous 
lack of cultivation had injured early corn irretrievably. Cotton improved 
steadily; blooms were noted during the last decade. Wheat and oat 
harvest was finished. The weather was unfavorable for the best devel- 
opment of tobacco. Early peaches were plentiful and of good quality. 
Minor crops needed more moisture.—J. W. Bauer. 

South Dakota.—Month cooler than usual, with much cloudiness. Ex- 
cessive rainfall over much of the State, injuring crops on lowlands. 
Spring wheat, oats, barley, spelt, winter and spring rye, potatoes, and 
flax did well, except on lowlands, though red rust appeared in consid- 
erable wheat and in some oats in the third decade. Corn was backward 
and cool weather and frequent rains retarded growth and cultivation. 
Grass was in excellent condition. By the 25th barley, spring rye, and 
early oats were heading and early spring wheat was beginning to head. 
Local damage from hail.—S. W. Glenn. 

Tennessee.—The first ten days of the month were very favorable for 
farm work, which was pushed vigorously, but the cool nights were 
unfavorable to cotton and young corn. Rainy weather from the 12th to 
30th greatly hindered cultivation and harvesting, and much grain and 
hay were badly damaged. The yield of oats and hay was very good, but 
of wheat only fair. At the end of June all crops were growing rapidly, 
cotton and tobacco being overgrown in many fields, and all were very 
much in need of cultivation. Apples and peaches were scarce and 
inferior.—H. C. Bate. 

Texas.—Temperatures generally averaged above normal, but were 
slightly below in the southwestern district. The weather was gener- 
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ally favorable for crops and farm work early in the month, but showery 
weather later delayed work and caused some damage to grain in shock. 
Cotton improved decidedly early in month, but later weather was less 
favorable, and caused increased activity of boll weevils. Some cotton 
picked in extreme south by end of month. Corn improved rapidly dur- 
ing latter part of month. Other crops fair to good.—M. E. Blystone. 

Utah.—The temperature was about normal. Precipitation was de- 
ficient and none was reported over portions of the southern counties. 
Irrigated crops were in good condition, but arid land crops deteriorated 
considerably. Fall and eariy sown spring wheat were being harvested, 
also the second crop of alfalfa. Insects were reported in some sections. 
Beets were in fine condition and gardens were doing well. Ranges de- 
teriorated, but stock was still thriving.—R. J. Hyatt. 

Virginia.—Cool weather prevailed over the State, with variable and 
poorly distributed amounts of precipitation, until the 14th. These con- 
ditions were unfavorable for crop progress, especially spring plantings. 
After the 15th warmer weather, with ample rainfall, prevailed and there 
was a general improvement in the condition of vegetation. Harvest of 
wheat and oats began in the month and haymaking also was undertaken, 
but this and other field work was interrupted considerably by frequent 
rains.—Edward A. Evans. 

Washington.—The western division had nearly normal conditions, but 
in the eastern division there was an unusual amount of rain, the greatest 
amount on record insome of the central counties. The result was very 
beneficial for nearly all crops, especially for pastures, meadows, potatoes, 
oats, barley, and wheat. Winter wheat grew very rank and some was 
lodged by wind and rain.—@. N. Salisbury. 

West Virginia.—Conditions were generally favorable for growth, but 
cultivation was retarded during the first and fourth weeks by wet 
weather. The third week was clear and hot and especially favorable 
forthe rapid growth of corn. At the close of the month clover and 
wheat harvest was in progress, oats, gardens, millet, and sweet and 
Irish potatoes were doing well, and meadows and pastures were im- 
proving.—Z. C. Vose. 

Wisconsin.—The month was notable for severe local storms, excessive 
rainfall, and deficiency of sunshine and temperature. The storm that 
passed over the State on the 3d to 6th resulted in almost unprecedented 
rains in the central and northwestern counties, flooding lowlands and 
causing much damage to crops along the streams. Bridges were washed 
away in many places and traffic delayed. Growing crops made satisfac- 
tory progress during the month, except on lowlands, where excessive 
moisture interfered with growth.— W. M. Wilson. 

Wyoming.—The heavy rainfall over the northern and eastern counties 
rendered irrigation unnecessary over many sections, and the streams of 
the State gave plenty of water for irrigation where necessary. Gardens 
were backward, but grain made good progress. The harvest of the first 
crop of alfalfa was in progress at the close of the month, and a good 
crop was being secured. Native meadows made good growth. Ranges 
= to improve, and all stock were in excellent condition.— W. 8S. 

mer. 


SPECIAL ARTICLES. 


TORNADO OF JUNE 5, 1905, AT BINGHAMTON, N. Y. 


By W. E. Donacpson, Observer. 


This elaborate paper contains many details of local interest 
and is fully illustrated by charts and photographs, for which, 
however, space could not be afforded here. The following 
paragraphs will indicate the scope of the paper, and suffice 
for the meteorologist. — Ep. 


A small, local, very violent storm passed over Binghamton, 
N. Y., about 10:30 p. m., of June 5, 1905. The weather during 
the day was moderately warm, with a maximum temperature 
of 79°. A thunderstorm with feeble thunder and lightning 
and light rain occurred during theafternoon. The isobars for 
8 p. m., June 5 are shown in fig. 1. 

Heavy rain accompanied by frequent and extremely vivid 
lightning and strong gusts of wind commenced about 9:22 
p-m.,and continued until 10:30 p. m., when a confused rumbling 
roar was heard for ashort time, after which comparative 
silence ensued. The roar is presumed to have been caused by 
a violent whirlwind, moving at a rate of 45 or 50 miles per hour. 

The storm first struck Binghamton at the Westcott place 
at the extreme southwestern limit of the city within a few 
hundred feet of the left bank of the Susquehanna River. 
Here the whirlwind demolished three barns, damaged several 
houses and barns, and uprooted a number of large trees. 


Fic. 1.—Isobars for 8 p. m., June 5, 1905. 


Crossing the river the whirlwind struck a field of rye near 
the track of the Binghamton Driving Park. From this point 
it followed a path extending over the low flood plain on the 
right bank of the river and probably a portion of the river 
within a few hundred feet of the right bank, the width of the 
track over the flood plain being from 170 to 400 feet. 
Here the storm uprooted and broke off many trees ranging 
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from two inches to two feet in diameter. From the driving 
park to Chapin street the whirlwind passed over a section 
practically uninhabited. 

From Chapin street to Front street the whirlwind covered 
only a narrow strip on the right bank of the river. Several 
houses near the river bank were slightly damaged, and many 
trees were broken off. a 

At Front street the whirlwind crossed the river again and 
passed over the Withington place a hundred feet south of the 
left bank, uprooting and breaking off a number of large trees 
ranging from six inches to two and one-half feet in diameter. 

After passing the Withington place the tornado left the 
narrow flood plain on the left river bank, ascended a gentle 
slope, and suddenly began to do serious damage; four houses 
and one barn were more or less demolished, three houses were 
unroofed, four were badly shifted on their foundations and a 
number were slightly damaged, and many trees uprooted. 

From Mill street to Telegraph street the whirlwind ascended 
a rather steep slope, uprooting many trees and doing the 
damage described in the preceding paragraph. A few hun- 
dred feet from Kress street it passed over the only hill in its 
track within the limits of Binghamton, the summit of the hill 
being 150 feet above the street and 300 yards distant. Not 
the slightest damage was done to the small trees covering the 
west side and summit of this hill, but about halfway down the 
eastern side of the hill the storm passed over a vacant house, 
known as the Eaton place; this house was completely wrecked 
and the débris carried to a considerable distance toward the 
northeast. 

From the Westcott place to the Withington place the whirl- 
wind followed the river, passing over a water surface and a 
nearly uninhabited land surface. After passing the Withing- 
ton place the storm passed over a comparatively thickly set- 
tled territory. With the few exceptions, noted above, the 
damage done by the whirlwind over a path from 170 to 600 
feet wide and about one and one-third miles in length, from 
the Withington place to the Eaton place, where it passed be- 

ond the city limits, consisted of shade trees uprooted, houses 
slightly disturbed on their foundations, chimneys blown down, 
and walls and roofs damaged by flying débris. More than 
half of the houses that were in the path of the storm escaped 
without the slightest damage and less than 15 per cent of the 
trees in the path were damaged. 


Fie. 2.—Track of tornado in Binghamton, N. Y. 


Although intense darkness prevented direct observation of 
a funnel-shaped cloud, the characteristics developed indicate 
that the storm was tornadic. It passed over a path 170 to 600 
feet in width and about two and seven-tenth miles long (see fig. 
2). Its destructive force was spent in the middle of its narrow 
path and diminished laterally so rapidly as to leave houses 
and trees uninjured at a distance of 60 feet to the right and 
left of houses that were shattered. At the Eaton place the 
storm passed over a hill, leaving undisturbed the trees that 
covered the summit, descended 80 feet and completely wrecked 
a house that would have been completely protected by the hill 
had the storm been a straight blow. The general direction 
in which trees and débris lay in the center line of greatest 
destruction further confirms the opinion that this storm was 
a tornado. 
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Notwithstanding its destructive violence not a person was 
seriously injured by the storm. The total damage to prop- 
erty in Binghamton is estimated at $15,000. 


A NOVEL TYPE OF RECORD SHEET ADAPTED TO SEIS- 
MOGRAPHS, AERIAL METEOROGRAPHS, ETC. 


By CHARLES F, MaRVIN, Professor of Meteorology, U. 8. Weather Bureau. 


Many difficulties are encountered in securing records from 
the automatic instruments sent up on kitesand balloons. This 
is especially the case with sounding balloons which often 
reach very great elevations and enter strata, the temperature 
of which is many degrees below zero. Temperatures more 
than 100° Fahrenheit below zero have been observed. Inks are 
almost certain to fail by freezing or thickening, and, in addi- 
tion, are likely to be much affected by conditions of extreme 
moisture or rain, as, for example, when the instrument is carried 
through clouds or exposed to rainfall. After the balloon and 
instruments return to the earth, many days, even weeks, elapse 
sometimes before they are discovered, during which time the 
precious record is constantly liable to obliteration and de- 
struction. 

In one of the best methods of registration thus far employed 
the surface of the record sheet is covered with a coating of 
soot deposited by a smoky flame. Thin aluminum foil, or simi- 
lar metal sheets, are far more durable and moisture proof than 
paper and are generally employed. Such recording surfaces 
offer exceedingly slight resistance to the stylus of the record- 
ing pen, and are unaffected by cold, moisture, ete., but a 
serious difficulty is presented in the facility with which the 
records may be obliterated and the smoked surface destroyed 
by accident or inadvertence in handling before the records 
are finally secured and varnished so as to render them perma- 


nent. 

A novel modification of this method of registration has been 
recently devised by Mr. R. Nimfihr, the assistant in the Central 
Institution for Meteorology and Geodynamics, of Austria. A 
short account of this was presented by Dr. J. M. Pernter at a 
meeting of the Mathematical Section of the Imperial Academy 
of Science in May, 1905, and the following is a translation of 
his paper: 

A NEW METHOD OF FIXING THE RECORDS FROM SOUNDING BALLOONS, AND 
A NEW DEVICE TO AUTOMATICALLY DISENGAGE THE RECORDING PENS 
AFTER LANDING, 

Heretofore smoked glazed paper or aluminum foil has commonly been 
employed for meteorograph records of sounding balloons. The soot 
coating is fixed or rendered permanent at the end of the journey by 
dipping the record cylinder in a solution of shellac.' This mechanical 
fixing of records of the registration apparatus is nevertheless accom- 
panied with many disagreeable consequences. In the first place the 
original curves by the mere act of measuring are scratched and obiiter- 
ated in the most undesirable manner. Again, it not infrequently happens 
that by an accidental touch of the cylinder before fixing, the record is 
effaced and can not possibly be reproduced. 

I have now succeeded in finding a new method for fixing the records 
that is not open to the defects mentioned, and in addition has several 
advantages over the usual methods of fixing the soot coating. 

I place upon the record cylinder common photographie printing paper 
(celluloid paper) and smoke the same in feeble daylight in the usual way. 
When the apparatus returns to the central station after the ascension, 
the cylinder is removed, exposed to light, and the coating of soot removed 
by means of a cloth; the paper is now removed and washed and handled 


'A very superior varnish for fixing record sheets of this character has 
been extensively employed at the Weather Bureau for varnishing records 
from the Bosch-Omori seismograph. This consists of a solution of about 
15 grams of celluloid in 100 cubic centimeters of acetone which is subse- 
quently diluted with about 400 cubic centimeters of amyl acetate. Alcohol! 
may be used as the solvent as well as acetone. From 24 to 48 hours, 
with frequent shaking, are required to thoroughly digest the celluloid 
and reduce it to a homogeneous, viscous liquid. Large record sheets of 
paper may easily be varnished on the face only or both front and back 
as desired. For this purpose the varnish is placed in a small shallow 
tray. The sheet is held at each end in a deep J-formed loop and the 
surface touched carefully to and drawn over the varnish and laid out 
flat to dry, or better, dried by gentle heat from a steam radiator or small 
gas heater.—C. F. M. 
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as in making photographic prints. After fixing and washing the records 
appear as brilliant, brownish-black lines on a white ground. Thecurves 
are of exceptional fineness. 

At the last international ascension on April 5, 1905, from the Central 
Institution for Meteorology and Geodynamics of Austria, located on the 
Hohewarte, near Vienna, a test was made simultaneously of the above- 
described new fixing method and a new device constructed by me for 
automatically lifting the recording pen after the landing. 

The principle upon which my automatic engaging and disengaging 
arrangement is based is briefly as follows: As long as the protecting 
case in which the registering apparatus is installed rests upon the 
ground, the marking pens are lifted from the cylinder, but when the 
basket is lifted from the ground by the balloon, its weight stretches a 
spiral spring. This turns the disengaging lever upon its axis and per- 
mits the recording pens to touch the drum in a writing position. So long 
as the apparatus remains floating in the atmosphere, that is to say, 
throughout the whole duration of the ascension, the spiral spring 
is held in this strained condition. The recording pens rest, there- 
fore, upon the drum and trace the record. But at the moment 
when on landing the basket again rests upon the ground, the pull exerted 
by the supporting balloon is withdrawn from the line joining the balloon 
and basket, thereupon the foree of the spiral spring again comes into 
action and turns the disengaging lever back again to the position of rest, 
whereby the writing pens are lifted from the drum and remain lifted. 
Heretofore a scratching and partial obliteration of the original curves 
was inevitable because the pens continued writing for many hours 
after landing, and through the unavoidable movement of the pen levers 
backward and forward in consequence of agitation during transporta- 
tion. The exact evaluation of the curves is made extremely difficult on 
this account. By using my automatic device the scratching of the 
original trace, or the obliteration of the zero line, is practically impossi- 
ble, since the writing pens rest on the recording drum only while the 
apparatus floats in the air. 

In addition to the advantages thus mentioned which the automatic 
device possesses over the usual method heretofore followed, the manipu- 
lation of the registration apparatus before the ascension is essentially 
reduced and simplified by its use as we shall briefly set forth. Hereto- 
fore it was necessary immediately before the ascension to adjust the 
time lines and arrange the zero line of the pen levers. Not until then 
could the apparatus be placed in the basket and secured therein. This 
whole procedure requires about fifteen to twenty minutes of time, and, 
especially in winter or rainy weather, is often decidedly unpleasant, as 
naturally most of the work must be done in the open air. A further ob- 
jecton to the old method is that the pens remain in a writing position 
during the whole time that elapses between the preparation of the 
apparatus and the liberation of the balloon, and, by the unavoidable jar- 
ring of the apparatus, the soot coating of the recording drum is badly 
scratched. All of these disadvantages are wholly avoided by employing 
the automatic engaging and disengaging device. The meteorograph 
can be fully installed and secured in the basket the day before, or still 
earlier, and nothing remains to be done before the ascension but to wind 
the clock-work by means of a special key. Since the writing pens begin 
to write only at the moment the basket swings free in the air, therefore, 
the beginning of the registration and the zero line for the reduction of 
the curves start off simultaneously. 

The curves obtained in the international balloon ascents during April 
and May, 1905, as produced by the new photographic method and with 
the automatic pen lifter, were laid before the academy. 


There is undoubtedly much merit in both these develop- 
ments by Mr. Nimfihr, and the writer was at once led 
to employ the new photographic method in a different way 
from that mentioned by Doctor Pernter, namely: To make 
seismic records by it from instruments adapted to mechanical 
registration. Even ordinary blueprint (ferro-prussiate) paper 
is found to produce very clear records by this method, in fact 
the only objection which might be urged against the use of 
the large-sized record sheets required with the seismograph 
and such instruments is the item of cost for the paper and 
the trouble in toning and fixing the photographic prints. 

There is a kind of record sheet still different from any of 
these that is especially appropriate for the kite and balloon 
meteorographs and where ink records can not be used for one 
reason or another. The method however requires the use of 
glass or celluloid or metal foil sheets. Instead of coating the 
sheet with soot a uniform coating of black printer’s ink is 
applied by means of the usual hand roller. With a few sim- 


ple facilities for the purpose an exceptionally fine writing sur- 
face can be produced. The record is traced on this surface 
in the usual way by means of a fine, smooth-pointed stylus. 
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After 24 hours, more or less, according to the quality of ink 
used and the amount applied, the sheet and its record will dry 
hard and firm. If desired, the drying of the record may be has- 
tened by a gentle heat carefully applied. The writer has not 
had an opportunity to actually test this manner of securing 
records, but it does not appear to present any serious difficul- 
ties; ink coatings on glass have been tried in connection with 
certain engraving processes with very promising results. 


OBSERVATIONS OF ATMOSPHERIC ELECTRICITY AFTER 
THE ERUPTION OF MOUNT PELEE, MAY 8, 1902. 
By Prof. Artnur W. Wricur. Dated New Haven, Conn., June 22, 1905, 

During the recent visit of Prof. Cleveland Abbe to the 
Sloane Physical Laboratory certain observations of atmos- 
pheric electricity, which had been made here just after the 
great eruption of Mount Pelée, were referred to in a conver- 
sation with him by the writer, and at his request the follow- 
ing account is communicated: 

This laboratory was one of the stations established in 1884, 
under the direction of the Chief Signal Officer, for the study 
of atmospheric electricity, and systematic observations were 
carried on for nearly two years by Mr. O. L. Fassig, the ob- 
server detailed for this work. After the suspension of opera- 
tions on the part of the Government observer, the work was 
continued in the laboratory, and since then the observation of 
atmospheric electricity has been one of the regular exercises 
of the physical laboratory, and, with few exceptions, each 
student makes the observation in the ordinary course of his 
laboratory work. This part of the electrical work is usually 
taken up during the months of April, May, and June. In 
consequence of this arrangement it resulted that in the labora- 
tory exercises of May 8 and May 9, 1902, observations of the 
electrical condition of the atmosphere were made by students 
assigned to the work, and the records preserved in their note 
books, with curves showing the course of the changes in the 
atmospheric potential during the period of the exercise. 

The curves thus obtained are reproduced in figs. 1 and 2. 
The actual time of the observations was between the hours of 
10 and 11 a. m., the measurements beginning at the former 
hour, approximately, and continuing at intervals of three 
minutes for the time indicated in the figures. Other work in 
the measurement of potential, with the quadrant electrometer, 
ordinarily precedes the observation of atmospheric potential, 
so that the time given to the latter is limited somewhat and 
varies from one occasion to another. 

Fig. 1 represents the observations of May 8, 1902, as made 
by Mr. Frank J. Sladen and Mr. Norman C. Thorne, of the 
class of 1902. The curve does not show very marked devia- 
tion from the normal or the average of those generally ob- 
tained here, except that the changes are somewhat more rapid 
and abrupt than is usual. 

The curve reproduced in fig. 2 was drawn by Mr. W. W. 
Duncan, of the same- class, from his observations made on the 
morning of May 9, 1902, the day following the eruption of 
Mount Pelée. It is remarkable in several particulars, but es- 
pecially for the fact that it indicates a considerable negative 
potential for the greater part of the period of observation. 
This is more remarkable, as on that day the weather was fine 
and clear. Mr. Duncan’s note upon this is to the effect that 
it “was a bright, clear day, with no signs at all of thunder- 
storms or electrical disturbances.” In this respect the obser- 
vation is unique among those made here during the past 
twenty years, as during all this time the atmosphere has uni- 
formly shown a positive charge in fair weather, except perhaps 
a mere momentary dipping below the zero line in a few in- 
stances. Strong and sustained negative potential has never 
been observed here, except on occasions of heavy rain or snow- 
fall. The result obtained on May 9 was so striking and un- 
usual that several observations were made later in the day. 
The potential remained strongly negative during most of the 
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afternoon, though apparently diminishing slowly. The next day 
it was found to be positive again and did not depart from the nor- 
mal conditions. Another peculiarity of the record of May 9 is 
the vacillating character of the charge observed, the larger ex- 
cursions of the curve having superposed upon them a number 
of small and rather rapid fluctuations, whereas, in general, the 
variation of potential occurs gradually and rather slowly. 
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1S 30 45 Time 
Fie. 1.—Observations of May 8, 1902. 
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Fia. 2.— Observations of May 9, 1902. 
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These results appear to indicate an abnormal electrical con- 
dition of the atmosphere, and the influence of some energetic 
disturbing agency. It seems not at all improbable that the 
immense volumes of gases and other eruptive products ejected 
from the crater of the volcano, and which were manifestly the 
seat of intense electrical charges, may have made their influ- 
ence felt, gradually and progressively, at great distances from 
their point of origin, and so have produced a widespread dis- 
turbance of the electrical condition of the atmosphere. This 
would naturally accord with the absence of any immediate 
and radical departure from the normal in the observation of 
May 8, made within about two hours after the great eruption, 
the minor peculiarities observed being such as might be due 
simply to inductive effects at a distance. 


IMPROVED METHODS FOR FINDING ALTITUDE AND 
AZIMUTH, GEOGRAPHICAL POSITION, AND THE VARI- 
ATION OF THE COMPASS. 


According to St. Hilaire’s method, having found the altitude 
and azimuth of a celestial body for an estimated geographical 
position of the ship, a navigator can at once obtain a Sumner 
line or locus of position. He simply draws a line through the 
estimated position on the chart in the direction of the azi- 
muth or true bearing of the body and lays off along this line 
of bearing an intercept from the estimated position equal to 
the difference between the altitude as deduced from instru- 
mental measurement and the altitude that the observed body 
would have if the observer stood in the estimated geographical 
position. This intercept is drawn toward the direction of the 
observed body or away from it, according as the measured 
altitude is higher or lower than the altitude due to the esti- 
mated position. A straight line drawn at right-angles to the 
line of bearing, through the point thus obtained, will be the 
Sumner line required.' 

This method rids the observer at once of the trammeling 
process of selecting a celestial body on or near the prime 
vertical for the computation of the longitude, and a celestial 
body on or near the meridian for the computation of the lati- 
tude, because it has the indisputable superiority of giving a 
Sumner line from the observation of a celestial body in any 
azimuth. But the drawing of this line requires the finding of 
the altitude and the corresponding azimuth at the estimated 
geographical position of the observer, and the determination 
of these elements by the ordinary formulas necessitates as 
much computation as navigators and geographers have been 
accustomed to perform in the calculation of time and longitude. 

Purposing further to recommend to navigators the advan- 
tages of the method of St. Hilaire, Professor Souillagouét, 
of the French Navy, in the year 1900, published extensive 
tables, intended to shorten the work of calculating the altitude 
and azimuth, in a volume entitled “Tables du point auxiliaire 
pour trouver rapidement la hauteur et l’azimut estimés.” 

ALTITUDES. 

The table for finding the altitudes is based upon the follow- 
ing conditions. In fig. 1, let ? be the pole of the celestial 
sphere, Z the zenith of the observer, and A the position of the 
observed celestial body. Then, drawing a spherical perpen- 


'The Sumner line is so called from its inventor, Capt. Thomas H. 
Sumner, an American shipmaster, who seems to have accidentally dis- 
covered its application to ocean navigation in 1837. If when at sea the 
navigator measures the apparent altitude of the sun, or any other celes- 
tial body whose right ascension, hour angle, and declination are known, 
he then knows that he must be somewhere on a small circle on the globe 
whose center is vertically beneath the sun or star. That portion of this 
circle passing through his assumed approximate position on the globe is 
called a Sumner line. If he can observe another celestial body, or if he 
can wait a while and observe the same body in a different position, he 
can draw a second Sumner line, and the intersection of the two will give 
him the location of his vessel with all the accuracy that is practicable. 
A full description of Sumner’s method is given in works on navigation, 
and especially in the American Practical Navigator, Chapter XV, as pub- 
lished by the U. 8. Hydrographic Office.— Ep. 
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dicular from Z to A, and thus divid- 
ing thet riangle P Z A into two right- 
angled spherical triangles, these rela- 

tions exist: 
tan ¢ = cot L cos P (1) 
sin H= (= —¢). (2) 

cos ¢ 

As the accompanying specimen 
page-heading (see Table 1) will show 
the arguments for entering the ta- 
ble are P, the angle at the pole, and 
L, the latitude; and the tabulated 


values are ¢ and log which 


Fie. 1. are used in connection with J the 


TABLE 1.—From page 61 of Souillagou?t's Table. 


Lat. 20° 0 20° 15’ 20° 30’ 20° 415’ | Lat. 
P Log. Log. | Log. Log. P 
70 0 000000 6945 0 0,00000 6930 0 0,00000 6915 0 0,00000 
1 0 0 00000. 45 0 00000. 30 0 00000. 15 0 00000. 59 
2 0 0 1,99999 45 0 1,99999 30 0 1,99999 15 0 1,99999. 58 
695955 99997 4455 99997 2955 99997 1455 99997.. 57 
4 5950-99994 4450 99994 250 1450 99994. 56 
5 | 68945) 99991 4445 99991 2945 99991 1445 99991 55 
6 59 40 99987 4440 99987. 29.40 99987 1440 99987 54 
7 59 99982 4430 99982 2930 99982 1430 53 
8 59 20 99977 44 20 99977 29 20 99977 14 20 99977 52 
9 59 99970. 4410 99971 29 5 99971 145 99971. 51 
10 59 0 999€3 4355 99964 2850 99964 13 50 9964.50 
58 45 99956 4345 99956 28 40 99956 99956. 49 
12 58 30 99947 43.30 99498 23 30 99948 13.25 - 99948. 
13 315 99938. 4315 99938. 28 10 99939. 13 10 99939 47 
58 99928 4255 99929 2750 99929 1250 99929 
15 5740-99918, 4235 99918 27 30 99918 1230 99919. 45 
16 57 20 99906 4215) 99907 2710 99907 1210 99907, 44 
7 56 99804. 4155 99895. 26 50 99895 11 99895. 43 
18 56 30 99882 41 30 99882. 26 30 99882 1130 99883. 42 
19 5610 99868, 41.10 99869 26 5 99865, 11 5 99869 41 
20 5550 99854 4045-99854. 25.40 99855 10 40) 99855 40 
2099839 2515 99840 1015 «9984039 
22 5450 | 99823 39.50 99824 2450 99824 945) 99825 38 
23 5420 99807 39 20 99807. 24.20 99808, 915) 99808. 37 
24 53.50 99790 38.50 99790 2350 99791 845 99791 36 
25 5320 99772 38 20) 99772 215 99773 99774. 35 
26 5250 | 99753 3745 | 99754. 2240 99755 735 | 99755.| 34 
27 5215 | 99733. 710 99734 22 99735. 7 99736 33 
2s 5140) 99718 36 35 99714. 21.30 99715 625 | 99716 32 
29 5 99692 36.0 «99693 2055 99694 99695 31 
30 50 30) 99671 35 25 | 99672 20 20 996738 99674 30 
31 49 50 | 99648, 3445 99650 1935 99651. 430) 99652. 29 
32 49 10 99625 99627 18 50 99628 845) 99629. 2 
33 48D 99601. 33 20 18 10 99604 99605 27 
34 47 40 99577 32.35 99578. 1730 99580 | 220) 99581 26 
35 46 55 99552.) 3150 99553 1645) 99555 135) 99556 
36 4610} 99526; 31 5) 99527 16 99529 | 050; 99530 24 
37 4525 99499., 3020 99500. 1510 99502, 0 0) 99503. 23 
38 4440 99471 29.30) 99473 1420 99475 68.59 20| 99476, 22 
39 4350) 99443.) 2840 99445. 1330 99447 58 20) 99448. 21 
40 43 99414) 2750) 99416. 1240 99418 57 30 | 99419, 20 
| 
41 42 5 | 99384. 2655 99986 1145) 99388 5635) 99990, 19 
42 4110) 99354 26 99356 1050 99358 55 40) 99360 18 
43 4015) 99922) 25 5 | 99825 9 55 99327 | 5445) 9982917 
39 20 99291 2410 «99293 9 0) 99295) 5345) 99297 16 
45 38.20 99258. 23:10) 99260. | 8 0, 99262. 245) 99265. 15 
46 3720 99224, 2210 99227 | 7 99229) 5145 99231. 14 
47 3620) 99190. 2110, 99192.) 555) 99195 5040 99198. 13 
48 3520) 99155 20 5) 99157. 450 99160 4935 | 99163 12 
49 3415) 99119. 19 99122 | $45) 99125) 4830) 99128 11 
50 33:10) 99082 1755 99086 | 240 99089 4725 | 99092 10 
| | 
51 $2 5) 99045 1650 99048 135 99052 4620 99055 9 
52 31.0) 99007) 1545 99011 030 ©699014 4510) 99017. 8 
53 2950 98968.) 1435 98972. 685915 98975) 44 0) 98979 7 
28 40 98929 13 20 98932. 58 98936) 4245) 93939. 6 
55 | 2730) 9s889| 1210) 98892, 5650) 98896) 4130) 98899 5 
56 26 20 98848 11 98851. 55 40 | 98855 4015) 98859 4 
57 25 5) 98806 945 98810, 5420) 9884 39 0 | 98818 
58 23.50 98763 | 8 25 98767 | 538 0! 98771 37 40 98776 2 
59 22 30 98720 98724 551 8728 36 20 98733 1 
10 98676 5 45 50 20 98685 | 35 0 | 98689. 


0,000.0 1, 860-41 1,668 +2 1,52048 1, 406-44 1,314 +5 1, 28846 1, 17247 1, 11648 1,065+49 


MONTHLY WEATHER REVIEW. 243 


codeclination or polar distance of the observed body, in the 
logarithmic computation of H, the altitude, in accordance 
with equation (2). Although the intervals between the values 
of the arguments for entering the table are set for 15’ of 
latitude and 1 minute of time, yet in problems in which the 
Sumner line is sought interpolation in entering the table may 
be avoided by an appropriate choice of the estimated geo- 
graphical position. 
AZIMUTHS. 


In order to construct within a limited volume tables giving 
the exact azimuth with all the generality required in St. 
Hilaire’s method, that is to say, for all declinations and all values 
of the hour-angle of the celestial body, it is found necessary 
to have recourse to two successive entries. If the astronomi- 
cal triangle P74 (fig. 2) be decomposed into two right-angled 
spherical triangles by drawing the spherical perpendicular AK 
from A to the opposite side PZ, the following relations exist: 

tan ¢ = tan PA cos P= tan Jcos P (3) 

cot Z = cot ¢’ sin KZ = cot ¢’ cos (lL + ¢). (4) 

A specimen page of Souillagoueét’s azimuth table is also intro- 

duced here (see Table 2) in order that the following rules for 
using the table may be more readily explained: 

1. Find in the table the angle at the P 

pole (vertical argument), and the decli- 
nation (upper horizontal argument). 
This first entry gives the two auxiliary 
ares and ¢’. The are ¢ is to be reck- 
oned positive if the angle at the pole 
and the polar distance are of the same 
name, and negative if of a contrary 
name. 

2. Find the algebraic sum of / and ¢ 
(regarding the latitude of the observer 
as always positive), and ¢ positive or 
negative as determined by the foregoing 


rule. 
3. Enter a second time in the table a 
with ¢’ as upper horizontal argument, Fia. 2. 


and L + ¢ (on the right or left) in column P. In column ¢ 
will be found an are equal to the amplitude A (the comple- 
ment of the azimuth). 

Although the altitude and azimuth, which are conjointly 
needed in laying down the locus of geographical position by 
St. Hilaire’s method, must be found separately, and each indi- 
rectly, by Professor Souillagouet’s tables, his work has never- 
theless, by reducing the tedium of numerical and logarithmic 
computation, accomplished a great advantage in oceanic navi- 
gation, and has been widely sought after and highly com- 
mended. 


A further important advance, involving the accomplishment 
of a heavy and laborious task, has now been performed by 
Mr. Littlehales, Hydrographic Engineer of the United States 
Hydrographic Office, who has prepared for publication a vol- 
ume in which the coordinates of the celestial sphere are in 
effect charted from minute to minute of are for the whole 
circuit of the heavens in such a manner that, the charts being 
entered with the latitude of the observer and the declination 
and hour-angle of the observed celestial body as arguments, 
the altitude and azimuth may be simultaneously found with- 
out any computation whatever. 

His plan of solution employs a stereographic projection of 
the celestial sphere on the plane of the observer's meridian such 
as that represented on a reduced scale in fig. 3. 

If the latitude of the observer be laid off along the bound- 
ing meridian of the projection as at /, and the declination of 
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the observed celestial body be laid off at M along a meridian 
making an angle with the bounding meridian equal to the 
hour-angle of the observed celestial body, an astronomical 
triangle will be formed in which the known parts are the 
two sides PL and PM, representing, respectively, 90° minus 
the latitude and 90° minus the declination, and their in- 
cluded angle LPM, which is the hour-angle of the observed 
celestial body. Two of the unknown parts of this triangle 
are the azimuth PLM and the coaltitude 1M of the observed 
celestial body. If the triangle PLM were revolved about the 
central point of the projection, with the side PZ kept in coin- 
cidence with the bounding meridian until the point L is brought 
to the position of the point /, the latter would then occupy 
the position ?”’, and the point M would fall at 4’, so that the 
unknown side of the triangle, representing the coaltitude, 
would lie along some meridian, and the altitude could be meas- 
ured from the graduation of the projection. Thus the unknown 
angle, representing the azimuth, would become an included 
angle between two meridians, which could likewise be meas- 
ured from the graduations of the projection. Thus the alti- 
tude and azimuth of any observed celestial body could be 
simultaneously determined from the diagram with any degree 
of precision that the scale of the projection might permit. 


TABLE 2.—From page 71 of Souillagou/t's tables. 
| 59° 30 


| | 58° 30° 

| | 
P| $2° 30 32° 31° 31° | P 

| 

. 

le 
O= $0° 28 53 | 15 35 | 28 25 | 15 22 | 2757 15 9 | 2729/1455 27 2 14 42 189° 
46) 49 36) 2/15 9 254 80 58 
4/319 38/16 4) 43| 15| 15 9 56 
6 3/16 4) 3 | 8| 37 40 2%) 30 54 
23| 82/2755) 4 50 388 86 248° 52 
10/97; 15) 47) 82) 20) 18) 2652/16 4, 49/ 30! 50 
12/33) 7/17 1 12) 17 17 16 3 \147° 48 
14 30” (27-59 | 31/17 387] 10| 4 
16/3 14/2656) 46) 2 29/1469 44 
42) 43) 48/1713|) 21| 58/2554) 42 
22/37” 2/1811; 258) 55) 40 4| 987/17 30) 38 
24/36 49/18 9| 22 37; 244° 36 
26 | 30 7; 38) 13/18 6| 47] 30| 34| 
23/$P 52) 31) 5| 38/18 3| 12| 47 (243° 32 
30/37, 49/19 5) 49/2556, 33/ 16 3 18 0| 30” 30 
387 13/19 2) 46) 2 2454) 12 (248° 28 
34 30) 82 4; so! 42) 45! 26 
39°) 946) 25 2 28 19 12 | 2 55 36, 38 141° 24 
4/40? 85 87, 17/19 2 (140° 20 
42 | 80° 25 5! 2/20 8/259) 33| 32 8 15| 30 18 
41 38 15 21 49 20 8 24 4 2358 139° 16 
48/422 2/21 4/2454) 28 4/20 9) 38 138° 12 
50; 9| 40/2354) 22) 28/20 30° 10 
62/437 2459) 30) 34/2111 62) 43) 18| 8 
43 42 23 24/2358/21 3 46 27/307! 6 
58 26 | 22 7 1 43; 36; 12/2110) #47) 2 
o 45° «(15 850/22 1 21 87 21 2 
2 | 30” 4 32 39 12 15| 22 50 33 | 26) 13 | 30" 58 
4/469 2352) 44) 3/22 5| 39| 15| 25 (284° 56 
29/23 8 5) 48| 41) 17/22 8/2153) 47 [183° 52 
10/30; 17) 2/2253/23 0) 2) 89) 6| 19, 42 58| 50 
41 18| 51 2154) 30) B81 22 9 182 48 
4/30/2253) @ 2) 42} 41 19-20 | 30-46 
18 37% 29 4) 42) 19/23 3/256) 42/30 42 
20/ 60° 16 67| 36 44| 53 /180° 40 
61° 2151, 41 19 5| 14/1999 36 
2/30 38 | 82 | 90/2053/26 8) 30) 46) 8 34 
28/639 25/2 2 41 40 19 18 57 | 19 56 34 |128° 32 
2050/ 27 | 29 5/267 44 45 | 30”) 30 
a2 / 63° 2050) 25) 36/25 2) 40 1953) 17) 
6) 18 2; #@| 27 19 24 5 | 26 
36/649 82) 10) 23/1948/25 0) 27 | 6| 15 24 
38/30, 18| 86/1957) 83| 10| 47/1853) 2%4| 22 
40/06 4/26 7) 43) 44) 22) 1| 57; 34 (198° 20 
42 19 50 17} 8| 30/1848/25 7 43 | 30” 18 
44 | 66 36 27 16 26 18 55 34 17 | 14 53 /124° 16 
46/37) 22) 37 2; 13/ 41; S| 2) 1/2 2/30) 14 
60/30/1854) 57) 88/13/26 9/1754) 45) 34 21| 10 
62/68 39/27 6 19| 42 | 17 59 18; 40) 2) 30/2229 8 
54) 30’, 16 5 52 45 27; 3) 6| 6 
86/699 10, 25/1750), 27 1 36; 12/1653 47/2819 4 
88/30/1755; 45/1658 21 | 56 | 307, 2m 
19 2 | 43 | 25 26 4 
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To obviate the necessity for actual revolution of the triangle, 
as described above, a series of equally spaced concentric cir- 
cumferences and a series of equally spaced radial lines have 
been drawn over the projection, as shown by the lines of 
dashes in fig. 3. For the purpose of identification, the over- 
laid system of concentric circumferences is numbered serially 
from the center of the projection outward to the bounding 
meridian. The radials are also marked by numbers indi- 
cating their angular distance in minutes of are counted in a 
clockwise direction from the line OS. After having plotted 
the declination and hour-angle of the observed celestial body 
at M, it is only necessary to note the number of the circum- 
ference and the number of the radial which pass through this 
position ;—add to the number of the radial 90° minus the lati- 
tude, expressed in minutes; find the intersection, 1/’, with the 
noted circumference, of the radial whose number is the sum 
just found, and read off from the graduated ares of the pro- 
jection the altitude and azimuth of this point of intersection. 


Fia. 3. 


In order that the required results may be found to the 
nearest minute of are, the stereographic projection has been 
constructed for a sphere whose diameter is twelve feet, but 
this being too large for ordinary use when kept in one continu- 
ous sheet, Mr. Littlehales cuts each of the four quadrants into 
92 overlapping sections, all conveniently indexed and arranged 
to form a volume of 368 pages. In this form the projection can 
be used with the same facility as if preserved in one continuous 
sheet, for it has been pointed out that in effecting the required 
solution only those parts of the projection are involved which 
lie in the immediate vicinity of the points whose coordinates 
are to be plotted or read off. 

The simplicity and directness of this method will be more 
clearly seen by examining an example of the solution of a 
problem in navigation. 

Example.—At sea, April 2, 1902, about 6" 35" p. m., in lati- 
tude 39° 16’ north and longitude 60° 00’ west by estimation. 
Observed « Aurigw, bearing north 60° west per compass, to be 
in altitude 66° 22’ when the Greenwich mean time, as shown 
by the chronometer, was 10° 31" 03.2". Required the Sumner 
line of geographical position and the total error of the 
compass. 

From the statement of the problem and from the Nautical 
Almanac, the hour-angle of « Aurige is found to be 2° 02™ 
54° or 30° 43’ 30”, and the declination to be 45° 53’ 56” north. 

Note.—Plotting the declination and hour-angle roughly with reference 
to the parallels and meridians (counted from the left-hand bounding 
meridian) of the Index to Plates, (fig 4), we find that the position of the 


observed body falls on plate 51, (fig. 5), approximately at the intersection 
of circumference 17.2 with radial 8400. Then adding 8400 to 90° minus 
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Fic. 4.—Index of Plates. This diagram is reduced below the size of the index to plates that has been designed to accompany the complete work. 


| 
4% | 
| 
| 


946 MONTHLY WEATHER REVIEW. June, 1905 
51 
48 22° 50 24° 26° 28° 52° 30° 
> 
GF 
| 
| 
| 
y 
ye 


F1a. 5.— Reduced for purposes of illustration from the full-sized drawing designed to accompany the complete work. 
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the latitude expressed in minutes, which is 3044, we find the approximate 
place of the revolved position to be at the intersection of circumference 
17.2 with radial 8400 + 3044 — 11444, which intersection falls within the 
limits of plate 136, (fig. 6). Turning now to plate 51 (fig. 5), and plotting 
the hour-angle and the declination to the nearest minute, we find the 
position of the observed body to fall at the intersection of circumference 
495.6 with radial 8411. Adding 90° minus the latitude expressed in 
minutes to the number of this radial we obtain 8411+4-3044—11455 as the 
number of the radial, at whose intersection with circumference 495.6, 
on plate 136, (fig 6), the solution is to be found by reading off the alti- 
tude with reference to the parallels and the azimuth with reference to 
the meridians, counting from the right-hand bounding meridian. 


Solution. 
Hour-angle 30° 43.5' Cire. 495.6 
Declination 45° 54 0’ Rad. 8411 
Lat. N. 39° 16’: colat. 50° 44’...... 3044 
Rad. 11455 66° 36° altitude. 


495.6 | ) N. 63° 32° W. azimuth. 
66° 22° 


Cire. 
True altitude by observation..................... ohne 
Altitude due to estimated position...................... 
A 14 


h 


Compass bearing by 
Total error of compass for heading of ship when observa- = =——™ 


It should not escape attention that the whole work, which we 
have now performed, of finding the star’s altitude and azimuth 
due to the estimated geographical position of the ship may be 
done before the observer goes on deck to measure the actual 
altitude at the prearranged instant of Greenwich mean time, 
and that no more time need subsequently elapse in drawing 
the Sumner line than is required for taking the difference of 
the two altitudes 4, and laying it off as an intercept along the 
line of true bearing of the observed body in the proper direction 
from @ the estimated geographical position of the observer, as 
has been done on the small chart, fig. 7. 


Fra. 7. 


Frequently a star that is favorably placed for observation 
can not be identified because clouds obscure the surrounding 
parts of the sky. If, when the altitude of such a star is 
measured, its compass bearing be observed, and the approxi- 
mate true azimuth be obtained by correcting the bearing for 
the variation and deviation of the compass, then the identity of 
the star may at once be ascertained by reversing the order of 
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proceeding that has just been described for finding the 
altitude and azimuth from the declination and hour-angle. 
Having plotted the corrected altitude of the star on the meri- 
dian of the projection which makes an angle with the right- 
hand bounding meridian equal to the star’s azimuth counted 
from the North Pole, note the number of the radial and the 
number of the circumference that pass through the point so 
plotted. Subtract 90° minus the latitude of the place of 
observation, expressed in minutes, from the number of the 
radial; find the intersection of the noted circumference with 
a second radial whose number is the remainder thus found by 
subtraction, and read from the graduations of the projection 
the declination of this point and its hour-angle from the left- 
hand bounding meridian. The hour-angle of the observed 
star thus found must be converted into right ascension. Then 
the star tables of the Nautical Almanac may be scanned to 
find the name of the star whose tabulated right ascension and 
declination come nearest to the values of the right ascension 
and declination that have been deduced. The stars that are 
of a sufficient magnitude to be observed by navigators are so 
widely separated that there will be no difficulty in making the 
selection from the tables, even when we proceed no further 
than the use of the index to plates in effecting the required 
solution. 


It will be found upon examination that these graphical 
tables are also adapted to find, with very great facility, the 
course and distance in great circle sailing, and that they pro- 
vide a sure and simple solution, with a degree of precision 
limited only by the scale of construction, for all those problems 
of trigonometry and nautical astronomy that depend upon 
solving a spherical triangle in which two sides and the in- 
cluded angle are given.— X. 


The Editor would commend Mr. Littlehale’s methods and 
his charts to the serious attention of all who have occasion 
to solve spherical triangles to the nearest minute of are-— 
whether in geodesy, navigation, astronomy, or general mathe- 
matical work.—Epb. 


RECENT PAPERS BEARING ON METEOROLOGY. 


R. A. Epwarps, Acting Librarian. 


The subjoined titles have been selected from the contents 
of the periodicals and serials recently received in the Library 
of the Weather Bureau. The titles selected are of papers or 
other communications bearing on meteorology or cognate 
branches of science. This is not a complete index of the 
meteorological contents of all the journals from which it has 
been compiled; it shows only the articles that appear to the 
compiler likely to be of particular interest in connection with 
the work of the Weather Bureau. Unsigned articles are indi- 
cated by a —— 


Science. New York. New Series. Vol. 22. 
Bauer, L. A. Work of the department of terrestrial magnetism of 
the Carnegie Institution. Pp. 25-27. 
Ward, R. DeC. Barometer and weather. [Note on article by 
van Bebber.] P. 54. 


Ward, R. DeC. Marine meteorological service of Chile. [Note. ] 
P. 55. 

Ward, R. DeC. Climate of Jerusalem. [Note on work by G. 
Arvanitakis.] P.55. 


—— Extended explorations of the atmosphere by the Blue Hill Ob- 
servatory. Pp. 57-58. 
Science Abstracts. London. Vol. 8. 
Biorns], H. Measuring the duration of rainfall. 
per by T. Okada.] P 387. 
Biorns], H. Meteorology of the equator. Observations at Para 
in the Museum Goeldi. [Abstract of article by J.Hann.] P. 387. 
Bforns], H. Annual variation of the height of sea-level and of the 
arometer in Japan. [Abstractof paper by F. Omori.] Pp. 387-388. 
Butler, C. P. Solar origin of terrestrial magnetic disturbances. 
[Abstract of article by E.W.Maunder.] P. 388. 


[Abstract of pa- 


| 
| | 
| 


Jung, 1905. 


Scientific American Supplement. New York. Vol. 60. 
—— Thermometers and pyrometers, with some of their industrial 
applications. Pp. 24708-24710. 
Popular Science Monthly. New York. Vol. 67. 
Michaud, Gustave. The climate of the Central American Plateau. 
Pp. 231-236. 
London, Edinburgh, and Dublin Philosophical Magazine. 6th Series. Vol. 10. 
Eve, A.S. On the radioactive matter present in the atmosphere. 
Pp. 98-112. 
Nature. London. Vol. 72. 
Bennett, G.T. The hydrometer as a secismometer. 
Century Magazine. New York. Vol. 70. 
eee, Gilbert H. Our heralds of storm and flood. Pp. 
61- 
Journal of Geography. New York. Vol. 4. 
Ward, R. DeC. Autumn rainfall and the yield of wheat in Eng- 
land. [Note on article by W.N.Shaw.] P. 264. 
—— English fogs and commerce. [Note.] Pp. 264-265. 
Journal of the Meteorological Sociely of Japan. Tokyo. May, 1905. 
Okada, T. Note on the relation between pulse-rate and the atmos- 
pheric pressure. Pp. 15-17. 
Astrophysical Journal. Chicago. Vol. 22. 
Clough, H. W. Synchronous variations in solar and terrestrial 
phenomena. Pp. 42-75. 
Symons’s Meteorological Magazine. London. Vol. 40. 
Brook, Charles L. Partial drought in May. Pp. 81-82. 
Carter, W.J. May frosts. P. 82. 
Hall, William. May frosts. Pp. 82-83. 
Pearson, Edward. Partial drought, May, 1905. P.83. 
Walker, Herbert J. Frost in Uruguay. P. 83. 
Jones, J. R. Gethin. Glacial snow on Ben Nevis. Pp. 83-84. 
Boys, H. A. The parallel between 1896 and 1905. P. 85. 
Mossman, R. C. The Antarctic meteorological station in the 
South Orkneys. Pp. 86-89. 
Scottish Geographical Magazine. Edinburgh. Vol. 21. 
—— Rainfall of Ben Nevis Observatory. [Note on paper by Andrew 


Watt.) P. 329. 
—— The Indian earthquake. [Note.] Pp. 329-331. 
| Note on a paper by 


—— The Nile flood and barometric variations. 
H.G. Lyons.] P.331. 
—— The Argentine Antarctic station. [Note.] Pp.331-332. 
—— The Antarctic problem. [Abstract of address by Clements 
Markham.}] Pp. 376-378. 
Terrestrial Magnetiam and Atmospheric Electricity. Baltimore. Vol. 10. 
Gerdien, H. Die absolute Messung der specifischen Leitfahigkeit 
Say der Dichte des verticalen Leitungsstromes in der Atmosphiire. 
p. 65-79. 
Moidrey, J. de. Mesures magnétiques en Chine. P. 80. 
Reid, Harry Fielding. Records of seismographs in North Amer- 
ica and the Hawaiian Islands. No.1. Pp. 81-96. 
Tallquist, Hj. Karl Selim Lemstrém: his life and work. Pp. 97-100. 
Biese, Ernst. Verzeichniss der Publicationen des verstorbenen 
Professors Selim Lemstréim. Pp. 101-102. 
La Nature. Paris. 33 année. 
Brandicourt, Virgile. Pluie de soufre. P. 22. 
Lucien. L eclipse totale de soleil du 30 1905. Pp. 
Ciel et Terre. Bruzxelles. 26 année. 
—— Les variations d’intensité dela pluie. Pp. 193-194. 
—— Variation de la température quotidienne dans la haute atmos- 
phire. [Review of work by L. Teisserenc de Bort.] Pp. 194-196. 
Comptes Rendus de l Académie des Sciences. Paria. Tome 140. 
Hergesell, H. Ascensions de ballons sondes exécutées au-dessus 
de la mer par S. A. S. le Prince de Monaco au mois d’avril 1905. 
Pp. 1569-1571. 
Fonv'elle, W. de and Bordé, Paul. La météorologie des 
eclipses totales de soleil. Pp. 1665-1666. 
L’ Aerophile. Paris. 13 année. 
Esnault-Pelterie, Robert. Expériences d’aviation exécutées en 


P. 198. 


1904, en verification de celles des fréres Wright. Pp. 132-138. 
La Geographie. Paris. Vol. 11. 
Duhamel, H. and Vidal, L. La sécheresse de 1904 en Dauphiné. 
Pp. 205-207. 


Baldit, Albert. La sécheresse de |’été et de l'automne 1904 dans 
la région du Puy-de-Déme. Pp. 293-301. 
Annuaire de la Société Météorologique de France. Paris. 53 année. 
Maillet, Ed. Sur la classification des sources servant a |’alimenta- 
tion des villes en France et en Algérie. Pp. 113-117. 
Moureaux, Th. Résumé de trente années d’observations météor- 


ologiques a l’Observatoire du Pare Saint-Maur (1874-1903). Pp. 
118-124. 

aaaere. Louis. L’ascension scientifique du 5 avril 1905. Pp. 
124-130. 


Moureaux, Th. Tremblements de terre. Pp. 136-138. 
—— Sur un halo extraordinaire, observé 4 Paris. 


34——3 


Pp. 138-139. 


MONTHLY WEATHER REVIEW. 


249 


Coeurdevache, P. Vitesse moyenne du vent 4 Perpignan pour 
chaque jour de l'année. Pp. 141-142. 

Coeurdevache, P. Fréquence des diverses vitesses maxima du 
vent. Pp. 143-144. 

Annalen der Hydrographie und Maritimen Meteorologie. Berlin. 33 Jahrgang. 

Grossmann, —. Die barometrische Héhenformel und ihre An- 
wendung. Pp. 261-274. 

Naturwissenschaftliche Rundschau. Berlin. 20 Jahrgang. 

Simpson, George C. Atmosphiirische Elektrizitét in hohen 
Breiten. Pp. 329-330. 

Physikalische Zeitschrift. Leipzig. 6 Jahrgang. 

Conrad, V. Messungen der Elektrizititszerstreuung auf dem 
Sonnblick. Pp. 406-409. 

Petermanns Mitteilungen. Gotha. 51 Band. 

Hoffmann, Jakob. Die tiefsten Temperaturen auf den Hoch- 
liindern des siiddquatorialen tropischen Afrika, insbesondere des 
Seenhochlandes. Pp. 108-115. 

Lendenfeld, R. v. Die heisen Winde in Melbourne. Pp. 118-119. 

Illustrirte Aeronautische Mitteilungen. Strassburg. 9 Jahrgang. 

Quervain, A.de. Ueber Finsternismeteorologie und die kiinftige 

Sonnenfinsternis vom 30 August 1905. Pp. 172-180. 
Das Weltall. Berlin. 5 Jahrgang. 

Linke, —. Ueber die Photographie der Sonnenkorona auf der 

Mont-Blanespitze. {Abstract of work by A. Hansky.] Pp. 317-318. 
Gaea. Leipzig. 41 Jahrgang. 

Korselt, —. Ueber die Ursachen der tiiglichen Oszillation des 
Barometers Pp. 461-472. 

— — Eine Aufforderung zum internationalen Wettbewerbe in Wetter- 
prognosen. Pp. 472-473. 

—— Die tiefste Temperatur der Atmosphiire. Pp. 500-501. 

Das Wetter. Berlin. 22 Jahrgang. 

Kremser, B. Sonnenlose Tage. Pp. 97-103. 

Sieberg, August. _Erdbeben und Witterung. Pp. 103-113. 

Srentzel, Arthur. Diimmerungsstérungen. Pp. 115-117. 

Adler, Eduard Schiefer. Ungewéhnliche Hitzen in friiheren 
Jahrhunderten. Pp. 118-119. 

Bornstein, R. Wetterdienst. Pp. 119-120. 

Hegyfoky, J. Die tégliche Drehung der Windrichtung. 
121-128. 

Quervain, A de. Aus dem Leben der Wolken. Pp. 129-137. 

Wundt, W. Temperaturen auf Bergstationen und in der freien 
Atmosphiire. Pp. 138-142. 

Bornstein, R. Wetterdienst. Pp. 143-144. 

Wiener Luftschiffer Zeitung. Wien. 4 Jahrgang. 
Schleion, Anton. Internationale Ballonfahrt vom 6. Juni 1905. 


Pp. 


P. 131. 
—— Internationale Kommission fiir Wissenschaftliche Luftschiffahrt. 
Pp. 132-133. 
Meteorologische Zeitschrift. Wien. Band 22. 
Kerner, Fritz von. Zur Kenntnis der Temperatur der Alpen- 
biiche. P. 241-248. 


Busch, Friedr. Beobachtungen iiber die Wanderung der neutralen 
Punkte von Babinet und Arago wiihrend der atmosphiirisch-op- 
tischen Stérung der Jahre 1903 und 1904. Pp. 248-254. 

O., A. v. Der Mechanismus der Entstehung der Regenwolken am 
Nordabhange der Pyreniien. Einfluss der Erhebungen der Kette. 
Starke Regengiisse und Ueberschwemmungen. [Abstract of ar- 
ticle by E. Marchand.] Pp. 254-261. 

Maurer, J. Zur Geschichte der terrestrischen Refraktion. Pp. 
262-265. 

Prohaska, Karl. Die Gewitter-und Hagelhiufigkeit des Sommers 
1904 in den Ostalpen. P. 265. 

Conrad, V. B. Ziltz iiber die Elektrizitiétszerstreuung in Krems- 
miinster 1903-04. Pp, 265-266. 

Conrad, V. Bemerkung zu einer Messung des vertikalen Luft- 
stromes. Pp. 266-267. 

Simpson, George C. Potentialregistrierungen und Zerstreuungs- 
messunzen in hohen Breiten. Pp. 267-269. 

Conrad, V. Bemerkung zu den luftelektrischen Untersuchungen 
von G. C. Simpson. Pp. 269-270. 

Hann, J. Ueber den tiglichen Gang der Temperatur in der inneren 
Tropenzone. Pp. 270-271. 

Hann, J. Resultate der meteorologischen Beobachtungen zu Ad- 
dis-Abeba und Addis-Alem im Basin des Hauash in Abessinien. 
Pp. 271-272. 

—— Teisserenc de Bort iiber die Schwankungen der Temperatur in 
grossen Héhen der Atmosphiire. [Abstract of article by Teisserenc 
de Bort.] Pp. 272-273. 

Hann, J. Resultate der meteorologischen Beobachtungen in 
Buitenzorg 1901. Pp. 273-275. 

Hann, J. Zum Klima von Winnipeg (Manitoba). 30 jihrige Tem- 
peraturmittel, Temperaturverinderlichkeit, Temperatur-Extreme, 
Regenmenge. Pp. 275-277. 

Hergesell, H. Drachenaufstiege auf dem Mittellindischen Meere 
und auf dem Atlantischen Ozean. Pp. 277-279. 
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Quervain, A. de. Die tiefste bisher beobachtete Temperatur der 
Atmosphire. Pp. 279-280. 

Busch, Fr. Der Bishop’sche Ring wihrend der letzten atmosphi- 
risch-optischen Stérung, beobachtet zu Arnsberg. Pp. 280-282. 
Busch, Fr. Niederschlag und Wasserfiihrung der Fliisse Mittel- 

europas. Pp. 282-284. 

—— Gewitter und Kugelblitze in Krakau. P. 284. 

Bemmelen, W. ven. Messungen der lichtelektrischen Zerstreuung 
wahrend der ringférmigen Sonnenfinsternis am 17. Méirz 1904. 
Pp. 284-285. 

Rudel, —. Unzuverlissigkeit des Gewitterregistrators. Pp. 285-286. 

—— Kiilte in der Sahara. P. 286. 

—— Temperaturumkehrungen auf dem Ben Nevis. P. 286. 

in eine der Pyramiden. P. 286. 

Amsterdam. Jahrgang. 

Szalay, Ladislaus von. Over fotografién van bliksemstralen. 


Hissink, C.W. Zodiakaallicht waargenomen te Zutphen, door 
C. W. Hissink, in het voorjaar van 1905. P. 24. 
Nell, Chr. A. C. Dehalo’s. Pp. 25-29. 
Bolétim da Sociedade de Geographia de Lisboa. Lisboa. 23 série. 
Osario, Augusto da Carvalho. Espectro de Brocken na Serra 
da Arrabida, P. 162. 
Berthoud, Paul. Météorologie de Lourenco Marques. Pp. 163-164. 


RECENT ADDITIONS TO THE WEATHER BUREAU 
LIBRARY. 


R. A. Epwarps, Acting Librarian. 


The following titles have been selected from among the books 
recently received, as representing those most likely to be useful 
to Weather Bureau officials in their meteorological work and 
studies. Most of them can be loaned for a limited time to 
officials and employees who make application for them. 


American Forest Congress. 

Proceedings of the American Forest Congress. Held at Washington, 
D.C., January 2 tu 6, 1905, under the auspices of the American 
Forestry Association. xi,474 pp. 12°. Washington. 1805. 

Baden. Centralbureau fiir Meteorologie und Hydrographie. 

Deutsches Meteorvlogisches Jahrbuch fiir 1904. Baden. Sonderab- 
druck des II. Teiles des Jahresberichtes des Zentralbureaus fiir 
Meteorologie und Hydrographie fiir 1904. Bearbeitet von Prof. 
Dr. Ch. Schultheiss. 75 pp. f° Karlsruhe. 1905. 

France. Commission Météorologique de |'Hérault. 

Bulletin Météorologique de l'Hérault. Année 1904. 132 pp. 4°. 

Montpellier. 1905. 
ie, Commission Météorologique du Département de la 
aute-Garonne. 

Bulletin de la Commission Metéorologique du Département de la 
Haute-Garonne. Tome I. Troisiime fascicule 1903. 151-222+ 
75-96 pp. 4°. Toulouse. 194. 

Great Britain. Meteorological Office. 

Meteorological observations at stations of the second order for the 
year 1900. Published by direction of the Meteorological Council. 
xiii, 181 pp. f°. London. 1905. 

Grenander, 8. 

Les gradients verticaux de la température dans les minima et les 
maxima barométriques. (Arkiv fOr matematik, astronomi och 
fysik utgivet af K. Svenska Vetenskapsakademien i Stockholm. 
Band 2. No.7.) 15 pp. 8°. Upsala. 1905. 

Hamburg. Deutsche Seewarte. 

Deutsche iiberseeische meteorologische Beobachtungen. Heft XIII, 
1905. Meteorvlogische Beobachtungen in Deutsch-Ost-Afrika. 
317 pp. np. n.d. 

International Latitude Observatory of Mizusawa. 

Annual report of the meteorological and the seismological observa- 
tions made at the International Latitude Observatory of Mizusawa 
for the year 1904. Ill pp. f° Mizusawa. 1905. 

Japan. Cen ral Meteorological Gaservatery. 

Annual report of the Central Meteorological Observatory of Japan 
for the year 19/2. Part 1. Meteorological observations in Japan. 
239 pp. 4°. Tokio. 1905. 

Kremser, B. 

Sunnenlose Tage. (Sonder-Abdruck aus ‘‘Das Wetter,” Heft 5, 

1905.) 7 pp. 8°. 
Liverpool Observatory. 

Report of the Director of the Observatory to the Marine Committee, 
and meteorological results deduced from the observations taken 
at the Liverpool Observatory, Bidston, Birkenhead, in the year 
1904. 41 pp. 8°. Liverpool. 1905. 

Meteorological Observatory, St. Ignatius College. 

Tenth annual report of the Meteorological Observatory. 15 pp. 8°. 

Cleveland. 1904-1905. 


June, 1905 


Observatorio del Colegio de Belen. 
Observaciones magneticas y meteorologicas hechas en el Observa- 
torio del Colegio de Belen de la Compania de Jesus en la Habana. 
Ano de 1904. f°. Habana. 1905. 
Physikalischer Verein zu Frankfurt am Main. 
Jahresbericht des Physikalischen Vereins zu Frankfurt am Main fiir 
das Rechnungsjahr 1903-1904. 102 pp. 8°. Frankfurt am Main. 
1905. 
Prussia. K6énigliches Preussiches Meteorologisches Institut. 
Ergebnisse der Niederschlags-Beobachtungen im Jahre 1901. Von 
G. Hellmann. Verdffentlichungen des Kdoniglich Preussichen 
Meteorologischen Institute. Herausgegeben durch dessen Direk- 
tor Wilhelm von Bezold. Iviii, 236 pp. f°. Berlin, 1905. 
Russia. Meteorological Observatory of the Imperial Institute 
of Forestry at St. Petersburg. 
Observations de l'Observatoire Météorologique de l'Institut Forestier 
Impériale 4 St. Petersbourg. 37 pp. f°. St. Petersburg. 1905. 
Solar Physics Observatory. 
Mean annual variations of barometric pressure and rainfall in certain 
regions. 16 pp. 17 plates. f°. London. 1905. 
Solar Physics Observatory report, 1904. 41 pp. 8°. n.t.p. 
Stacya Centralna Meteorologiczna przy Museum Przemyslu i 
Rolnictwa w Warsawie, r.1904. 30 pp. 4°. n.p. 1905. 
Voeikov, Aleksander Ivanovich. 
Les laces du type polaire et les conditions de leur existence. (Ex- 
trait des Archives des Sciences Physiques et Naturelles. 4 pér. 
T.16. Sept. 1903, p. 300 a 309.) 10 pp. 
Einige Probleme der Seenkunde. (Aus: Zeitschrift fiir Gewiisser- 
kunde. 5 Band. Heft 1.) 15 pp. 
Referate iiber russische Forschungen auf dem Gebiete der Meteor- 
ologie. (Separat-Abdruck aus der Meteorologischen Zeitschrift,” 
Heft 10, 1903.) Pp. 451-458. 
Ward, Robert DeCourcy. 
The climatic zones and their subdivisions. (Reprinted from Bulletin 
of the American Geographical Society, July, 1905.) 12 pp. 
Wilson-Barker, D 
The connection of meteorology with other sciences. (From the 
Quarterly Journal of the Roy. Met. Soe. v.31.) P. 85-95. 


ANNUAL RINGS OF TREE GROWTH. 
By Prof. E. E. Bogur, Agricultural College, Lansing, Mich. Dated June 25, 1905, 


I made an investigation of the seasonal and annual rapidity 
of growth of trees in Stillwater, Okla., covering the time 
from October 1, 1898, to September, 1901. Twenty-seven 
trees were carried through the entire time. Among them were 
five soft maples (Acer saccharinum) planted along the street for 
shade, and the rest were fruit trees and included varieties of 
plum, peach, cherry, apple, quince, pear, Russian mulberry, 
and apricot. 

Nearly all the trees were yearlings, or two-year-olds, planted 
in the spring of 1898. The maximum growth was not the 
same for any two of the three seasons. The official meteoro- 
logical station is about one-half mile from where the trees 
grow. There is no marked difference between the elevations 
of the two places nor any reason to suppose that the climate 
of the two places would vary. Table 1 gives the average in- 
crease in girth, expressed in millimeters, for the group of 27 
trees during the respective months, as also the corresponding 
monthly rainfall, expressed in inches. 


TABLE 1.—Average increase in the girth of 27 trees, measured monthly 
at Stillwater, Okla. 


1898. 1899. 1900. 1901. 


| 
‘Rain, Girth. Rain. | Girth, “Rain, | Girth. Rain. Girth. 
Ins. | mm. = Ins. | mm. | Ins. | mm. | Ins. mm 
0.48 |\—1.37 | 0.23 |--0.22 0.62  —1.11 
cc 0.47 0.66 0.79 0.41 08.59 £41.33 
11.08) 0.22 0.51 -0.15 0.55 
4.97| 1.70' 6.18 1.29| 3.63 
5.61 | 13.383 | 3.71 | 18.51 5. 70 | 15. 51 
3.64 | 20.20 3.28 20.60 0.79) 11.60 
4.45 20.25 2.69 15.10 1.48) 933 
2.57 10.44 1.39 5.10) 1.95 | 4.33 
2. 68 1.11 1.60 —0.74 0.21 |—0.15 |...... 
| 
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It will be seen that the month of maximum rainfall is also 
the month of maximum growth. The two records for Septem- 
ber show a deviation from the rule. October, 1898, shows a 
relation quite different from that of the same month in the 
other two years. It is not likely that the trees could use a 
high per cent of the abnormal precipitation for September, 
1900. There was a distinct falling off in the growth for June, 
1901, as compared with the same month in the other years, 
probably due to lack of rainfall during that month. The 
growth for May, 1901, as compared with the precipitation for 
that month can not be attributed to the heavy rainfall during 
the latter part of the previous month, because the records 
show that not more than an inch fell on any day, except the 
10th, with 1.50, and the 28th, with 1.04. 


TABLE 2.—Rainfall and average width of annual rings of growth for 42 trees. 
Year. 


1892. 1893. 1894. 1895, 1896, 1897. 1898. 1899. 1900, 1901. 1902, 1903, 1904, 


| | | | ‘ 
Rain ormelted snow | 
in inches, ..... . 29.9231. 29 19. 30 22. 80 35. 20 33, 61 31. 72 23. 67 31. 62/32. 49 38. 50 31. 53 23. 08 


Average width of 
ring, in inches... . 1174. 1157. 1059 . 0864 . 1236 . 1359 . 1336 . 1195 . 1421). 1371. 1595 . 1645 .. 1376 


Table 2 gives the average width of ring of 42 trees of 15 
different species measured on the stump to hundredths of 
an inch and the rainfall for each year during the period from 
1892 to 1904, both inclusive. These data were gathered at 
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Agricultural College, Mich., about four miles east of Lansing 
and within aradius of one mile of the observation station from 
trees that had not suffered any radical change in environment 
during that time. 

The small amount of rain in 1894 appears in the tree growth 
of the following year, and the abnormally large amount of pre- 
cipitation in 1902 probably had some influence on the width 
of ring in 1903. The numbers, rounded off, show that a pre- 
cipitation of from 30 to 35 inches in this latitude (42° 45’ 56”) 
gives a width of ring from 0.11 to 0.15 inch and that abnor- 
mally large or small precipitation is evidenced by the tree 
growth of the following year. The young leaves and long 
tender shoots that are put out during the early part of any 
season in this latitude are evidently formed from material that 
was stored the previous season. ‘There is now at hand a sec- 
tion of a butternut stem, about four inches in diameter and 
four feet long, that was cut and put into storage last winter, 
1904-5, that has sent out two sprouts, one five and the other 
ten inches long. The piece has been standing on a cement 
floor in a barn where no moisture was available except from 
the air. Piles of logs and logs of houses have often demon- 
strated the same thing. 

In Table 1 it will be noticed that in some cases, all in the 
winter months, the average was less for a certain month than 
for the month previous. This obtains because of the frozen 
trees at time of measurement, the frozen stem being smaller 
than at zero centigrade. 

We may conclude that there is a general direct relation be- 
tween precipitation and tree growth. 


NOTES AND EXTRACTS. 


THE SCIENTIFIC STAFF OF THE WEATHER BUREAU. 


Readers of the Monruty Wearner Review will be interested 
to learn that on the first of July the force of the Weather 
Bureau was notably increased by the appointment of (1) Prof. 
William J. Humphreys, of the University of Virginia, as Pro- 
fessor of Meteorological Physics, assigned in charge of Mount 
Weather Observatory; (2) Mr. James Page, of the U. S. Hy- 
drographiec Office, as Section Director in charge of the Divi- 
sion of Ocean Meteorology; (3) Mr. Louis G. Schultz, of the 
Magnetic Survey of the Argentine Republic, as Research Di- 
rector, assigned in charge of the magnetic work at Mount 
Weather; and (4) Mr. Herbert L. Solyom, of the U. S. Patent 
Office, as Research Observer, temporarily assigned to the 
Yerkes Observatory of the University of Chicago, at Williams 
Bay, Wis. 

In connection with these important appointments, prepara- 
tory to the research work at Mount Weather, we note also the 
assignment of Mr. H. H. Kimball, Librarian and Climatologist, 
to special work at the Astrophysical Observatory of the Smith- 
sonian Institution, where he will conduct bolometric work 
during the present summer. This assignment reminds one 
of the analogous cases that occurred in 1883 when Messrs. 
McAdie, Morrill, Fassig, and McRae were sent to study electri- 
cal methods under the famous electricians at Harvard, Yale, 
and Johns Hopkins preparatory to the work of the service in 
atmospheric electricity. 

These appointments respond to the current needs of the 
service in three different directions. Professor Humphreys 
brings with him the reputation of being fully up to date in 
all that relates to experimental physics, and his assignment 
to the Mount Weather Observatory gives assurance that the 
work at that institution will satisfy the most exacting de- 
mands. 

Mr. Schultz, who has for some years been absent from the 
service, on furlough, first conducting magnetic work for the 
U. S. Coast and Geodetic Survey at Cheltenham, Md., and sub- 


sequently organizing the magnetic work of the Argentine Re- 
public, now returns from inspecting European stations and 
goes to conduct similar work at Mount Weather. 

Mr. Page, who has long been connected with the Hydro- 
graphic Office of the U. S. Navy Department, and has been 
widely known as the editor of the Pilot Chart and the author 
of many excellent articles relative to ocean meteorology, is 
now transferred to the Weather Bureau, to which the study 
of ocean meteorology has also been entrusted. 

Eventually Mr. Solyom will do work at Mount Wilson, Cal., 
in atmospheric physics for comparison with similar work at 
Mount Weather. 

These appointments, marking, as they do, the beginning of 
a brilliant epoch in the history of the Weather Bureau, may 
also be looked upon as celebrating in the most appropriate 
manner the tenth anniversary of the appointment of our Chief 
to his present position. It is very important that the service 
should be strengthened in the direction of physical and mathe- 
matical research; for many years it has been stated, as a criti- 
cism of the policy of the service, that we have not encouraged 
the ablest men in the country to take up the study of meteor- 
ology, and, therefore, those who would gladly have devoted 
themselves to our work have carved out for themselves bril- 
liant careers in other branches of science, leaving meteorology 
alone until the Weather Bureau shall see fit to encourage 
them. There are, perhaps, a half dozen well known men who 
stand in this category, and doubtless before many years have 
passed some of these, or their students, will have to be set at 
work upon our problems. 

Everyone must recognize the fact that the great desire of 
Prof. Willis L. Moore has been to secure harmony among the 
employees and enthusiastic devotion to the interests of the 
service; this also means devotion to the best interests of me- 
teorology, since our knowledge of that science and our ex- 
pertness in its practical applications must be increased if the 
work of the Weather Bureau is to retain the support, the con- 
fidence, and the affection of all classes of citizens. At the 
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present time we believe that intelligent Americans appreciate 
the storm, weather, and flood services as heartily as they do the 
work of any other branch of the Department of Agriculture, 
or as they do the work of our Navy, or the charts, hydrology, 
and geology of the Geological Survey. In fact the Fish Com- 
mission, the Forestry Division, the Bureau of Animal Industry, 
the Bureau of Plant Industry, the Geological Survey, the Coast 
Survey, and the Weather Bureau vie with each other in their 
efforts to serve the country and advance the welfare of every 
individual. Every one seems to look most expectantly and 
anxiously to the Weather Bureau to make still greater advances 
and ultimately to solve the problem of making successful long- 
range forecasts. Now this problem can only be solved, if at 
all, by studying the whole atmosphere asa unit. The Weather 
Bureau needs to study both the ocean and the land, both the 
polar and the equatorial regions, both the lower and the upper 
atmosphere; an international chart of the world must be pub- 
lished daily, and the resumption of our former work in ocean 
meteorology is undoubtedly a step toward realizing this de- 
sideratum. The atmosphere up to its greatest height must be 
studied by means of the polarimeter, the actinometer, the bal- 
loon and kite ascensions; and the Mount Weather Research 
Observatory will undoubtedly carry out such work. Our 
problems in the mechanics of the earth’s atmosphere must con- 
sider not any one layer alone, but the whole envelope of the 
globe. If we neglect viscosity, diffusion, and vertical variation 
of gravity as matters of minor importance, we must take full 
account of the irregularities of the earth’s surface, and the 
variations of atmospheric pressure, temperature, and moisture. 
Whether or no we must take account of the variations of the 
solar radiation is generally considered problematical. If, as 
some believe, there are important relations between meteoro- 
logical phenomena and those of terrestrial magnetism and 
solar physics, then the magnetic work at Mount Weather may 
give the data for the elucidation of that branch of science. 

The following general statement of the organization of the 
special research staff of the Weather Bureau has been author- 
ized by the Chief of Bureau: 

AT WASHINGTON. 

Director.—The Chief. 

Board of advisers.—Prof. Cleveland Abbe, Prof. Charles F. Marvin, 
Prof. Frank H. Bigelow (chairman), Prof. Edward B. Garriott, Prof. 
Henry J. Cox, Prof. Alfred J. Henry, Prof. Alexander G. McAdie, Prof. 
Harry C. Frankenfield, and Prof. William J. Humphreys. 

AT MOUNT WEATHER. 


Supervising director.—Prof. William J. Humphreys, who shall have 
detail supervision of all work in the physical laboratory and solar physics 
observatory and general, rather than detail, supervision of other re- 
searches. He will aid the research directors in matters wherein his 
knowledge may be of assistance, and will be an adviser rather than a 
director of their research; although in all matters of cooperation between 
research directors he will have the controlling voice. He will have 
charge of the discipline of the institution, referring to the Chief such 
matters as can not be settled at the station. 

Mr. Herbert H. Kimball, who, through the courtesy of Prof. S. P. 
Langley, is receiving special training at the Smithsonian Institution in 
the use of the bolometer, will be Professor Humphreys’s principal aid in 
solar physics, and Mr. Herbert L. Solyom, who, by the kindness of Prof. 
E. B. Frost, is doing special work at the Yerkes Observatory, will be an 
additional assistant. 

Director of magnetic and electric research.—Mr. Louis G. Schultz, who 
shall have charge of the magnetic observatories and observations in 
atmospheric electricity and special electric and magnetic research. 

Director of upper air research.—Dr. Oliver L. Fassig, who shall have 
charge of balloon and kite observations and the discussion thereof. 
Messrs. Schultz and Fassig will arrange for cooperation in the taking of 
electrical observations from kites. 

Observer in charge of property.—Mr. Charles 8. Wood, who, under the 
general control of the supervising director, shall have charge of the 

remises, repairs, improvements, heating and lighting, power plants, 

orses and vehicles, meteorological observations and forms, and the mess 
and the forage funds. He may correspond direct with the central office 
in regard to the details of the work with which he is charged. 

Each official will discuss his own observations and, so far as possible, 
correlate the events shown by his reports with those indicated by the 
observations of others. There will be a cheerful willingness to cooperate 
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for the general good of the institution and the advancement of the sci- 
ence of meteorology. 

There will be no publication in the bulletins of the Bureau of mere 
argument of abstract theories in science. The place for such is in sei- 
entific publications, which are open to all. No more data will be pub- 
lished in the announcement of results than are necessary to make clear 
the subject matter, except when the data are new. 

The prime object of the institution, which is the taking of observations 
and the gathering of data with which to make experimentation and 
prosecute research, will be kept in mind. Unpublished data will be open 
to the use of all recognized investigators, and cooperation with other 
scientific workers will be encouraged. Questions that may directly or 
indirectly be of value to the science of meteorology will be proper sub- 
jects for investigation. The field of inquiry will, therefore, be a broad 
one. 


INVENTIONS PATENTED BY GOVERNMENT EMPLOYEES 


The following is the text of Circular No. 3 of the Depart- 
ment of Agriculture, mentioned on page 209, of the Monruty 
Weatuer Review, for 1905. 

Hereafter whenever any employee of the Department makes 
any new and useful discovery or invention of any machine, 
device, or process connected with the work of the Depart- 
ment, through the expenditure of Government time and Gov- 
ernment money, he is directed to cause a patent to be applied 
for on the said discovery or invention, through the law officer 
of the Department, i.e., the Solicitor. The patent will be 
taken out in the name of the inventor, without any expense to 
him, and will allow to any citizen of the United States the use 
of the patented article or process without payment of royalty. 

All employees of this Department are prohibited from 
patenting any device or process or discovery connected with 
the work of the Department except in the manner above 
described. 


SEISMOLOGY IN THE UNITED STATES. 


Inasmuch as the gentlest earthquake sets into oscillation, 
from a purely gravitational point of view, the magnetic 
needles that record their positions photographically in the 
standard magnetic observatories, therefore the Coast and 
Geodetic Survey keeps an independent record of earthquakes 
at its magnetic observatories at Cheltenham, Md.; Honolulu, 
Hawaii; Sitka, Alaska; and Isabel, Vieques Island, near Porto 
Rico. Similar records are also kept at Toronto, Ont.; Victoria, 
B. C.; Baltimore, Md.; Mount Hamilton, Cal.; St. Louis, Mo., 
and the Weather Bureau at Washington. In addition to the 
mechanical disturbance of magnetic records there are also some 
occasions on which earthquakes seem to be accompanied by 
true magnetic disturbances. In still other cases distinct and 
continuous earth tremors appear to be associated with certain 
meteorological conditions. 

For many years the earthquakes recorded by both regular 
and cooperative observers of the Weather Bureau were pub- 
lished in the Monruty Weatuer Review, in order that the data 
might become available to students of seismology. Recent 
arrangements have, however, been made by which American 
earthquake data will be published both by the U.S. Geological 
Survey and in Dr. Bauer’s international quarterly journal 
“Terrestrial Magnetism and Atmospheric Electricity.’ There- 
fore, the Monruty Wearner Review will hereafter confine its 
notes on earthquakes to the publication of records at its own 
stations and such special cases as appear to require notice in 
our columns 

At the urgent request of the Editor, a general earthquake 
committee was appointed in 1882, and eventually the U. 8. 
Geological Survey concluded to give some attention to this 
subject, which truly belongs to geophysics as a part of 
geology. 

According to the 25th Annual Report of the Director of the 
U. S. Geological Survey, Prof. Harry Fielding Reid, of the 
Johns Hopkins University, has been placed in charge of earth- 
quake data as a special expert. The report says: 
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During the fiscal year 1903-4 Professor Reid kept a careful record of 
all earthquakes occurring in the United States about which any informa- 
tion could be obtained, either from the newspapers, the reports of the 
Weather Bureau and the Light-House Board, or by correspondence. 
Special information was collected regarding the earthquake of November 
4, 1903, which was felt throughout a large section southeast of St. Louis, 
and also regarding that of March 21, 1904, which was felt in the extreme 
northeastern part of this country and in Nova Scotia. 

Upon the invitation of the German Government, an international seis- 
mologic conference was held at Strassburg from July 24 to 28, 1904. The 
official delegates represented nineteen countries in various parts of the 
world, Professor Reid being the delegate from the United States. As a 
result of this conference the International Seismological Association was 
formed for the purpose of cooperative earthquake investigations, and it 
is expected that seismologic studies will be stimulated, especially in 
countries which have not heretofore been active in this field. 

American observers and the correspondents of the Monraty 
Weartuer Review are therefore invited to send reports of earth- 
quakes to the Director of the U. S. Geological Survey for 
the use of Professor Reid. It is only in exceptional cases 
that such articles on this subject will hereafter be published 
in the Monruty Wearuer Review, as we do not wish to duplicate 
his publications. 

The first semiannual report by Professor Reid covering the 
months January to June, 1904, will be found in “Terrestrial 
Magnetism,” June, 1905, Vol. X, pages 81-96. A fuller report 
will probably be published as a bulletin of the U. S. Geologi- 
cal Survey. 

We have been requested to assist in distributing the follow- 
ing request for careful reports: 


DESIDERATA RELATIVE TO EARTHQUAKES, 


The U. S. Weather Bureau usually publishes in the monthly 
reports of the Climate and Crop Service, notices of earthquakes 
which have occurred in the respective States. The value of 
these reports would be greatly increased if more detail were 
given, especially with regard to the exact time of occurrence 
and the intensity of the shock. 

When earthquakes are reported on the same day from vari- 
ous localities not very distant from each other, it may happen 
that they refer to the same disturbance or to different disturb- 
ances. If the exact times are recorded any uncertainty can, 
in general, be removed. In the compilation of general lists 
of earthquakes for all parts of the world, it is convenient to 
refer them all to some one standard of time, such as Green- 
wich mean time, but as the days in different parts of the 
world begin and end at different times, this is not possible 
unless the time of the disturbance is known and the local 
standard of time is mentioned. 

Earthquakes of all intensities occur from those too small to 
be recorded even by the most delicate instruments to those of 
destructive violence. When the shock is unusually strong, 
much detail regarding it is apt to be given for that locality, 
but when it is only moderate, the record frequently states 
merely the fact that an earthquake was felt. Now, in study- 
ing earthquakes it is important to know the intensity of the 
wave of shock as it spreads outward over the globe, and it is, 
therefore, desirable that sufficient description of the local phe- 
nomena be given to allow the intensity of the shock to be ex- 
pressed according to the Rossi-Forel scale, which is given be- 
low. This scale has been generally adopted by seismologists 
throughout the world. 


ROSSI-FOREL SCALE. 


I. Recorded by a single seismograph, or by some seismo- 
graphs of the same pattern, but not by several seismographs 
of different kinds; the shock felt by an experienced observer. 

IL Recorded by seismographs of different kinds; felt by a 
small number of persons at rest. 

III. Felt by several persons at rest; strong enough for the 
duration or the direction to be appreciable. 

IV. Felt by persons in motion; cracking of ceilings. 
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V. Felt generally by every one; ringing of some bells. 

VI. General awakening of those asleep; general ringing of 
bells, stopping of clocks; visible disturbance of trees and 
shrubs; some startled persons leaving their dwellings. 

VII. Fall of plaster; ringing of church bells; general panic; 
little or no damage to buildings. 

VIII. Fall of chimneys; cracks in the walls of buildings. 

IX. Partial or total destruction of some buildings. 

X. Great disasters; ruins; disturbance of strata; fissures in 
the earth’s crust; rock falls from mountains. 

It is best for the individual local observers to describe as 
accurately as possible what the earthquake did and leave it to 
the student who compares all records to assign the scale values 
to the local intensities. 


THE LIBBEY CIRCLE IN SEISMOLOGY. 


In the annual report for 1904, part 1, page 44, of the Brit- 
ish Association for the Advancement of Science, Professor 
Milne in his report on earthquakes refers to the “Libbey 
Circle” and enters it upon an accompanying chart. Undoubt- 
edly Professor Milne refers back to the meeting of the British 
Association for the Advancement of Science in 1902 when 
Prof. William Libbey, of Princeton, was present and spoke 
at length upon what Professor Guyot was in the habit of 
calling the great zone of fracture about the globe. 

This circle is a small circle of the globe having Bering 
Strait as a center or pole and a radius of about 80° of are. It 
is found that a circle thus drawn cuts through all the de- 
pressed lands in the central portion of the globe. 

Professor Guyot often referred to this region as the zone of 
fracture and one that contained five-sixths of the active volca- 
noes of the world. It stands in clear contrast with the great 
circle of voleanoes surrounding the Pacific basin. It is, in 
fact, a zone because a great circle will not exactly fit all these 
depressions, but a zone with slightly irregular borders and 
with this circle as an approximate median line will do so. 
Professor Guyot never referred to this zone as in any way 
connected with seismological phenomena, but Professor Lib- 
bey spoke of this part of the subject at the British Associa- 
tion for the Advancement of Science in 1902 at considerable 
length, and reported that he had a large amount of as yet 
unpublished evidence of very great seismic activity within 
this zone. 


THE PICHE EVAPOROMETER. 

In answer to some inquiries as to the coefficient to be used 
in the reduction of observations with the Piche evaporometer, 
the Editor would refer inquirers to the article by Prof. Thomas 
Russell in the Monruty Wearuer Review for September, 1888. 
As this number of the Review is now entirely out of print the 
following summary of Professor Russell’s results may be wel- 
come. 

The Piche evaporometer (see fig. 1) consists of a glass tube 
about nine inches long and 0.4 inch internal diameter. The 
top is hermetically sealed; the lower end is closed by a disk of 
metal and a spring which holds a disk of porous paper in 
place. The tube being filled with water keeps the paper disk 
wet with a continuous supply of water to replace whatever is 
evaporated. The amount of evaporation is measured by the 
fall of the water in the tube. The supply should be so gen- 
erous that the small disk of paper is kept wet even in the 
driest winds. 

Twenty-five of these instruments were procured for the 
Signal Service in 1888; most of them were carefully compared 
with each other by weighing and with two standard shallow 
dishes of water from whose surfaces evaporation took place 
freely. The evaporating surface of the wet paper averaged 
11.2 square centimeters or 1.182 square inches. The evapora- 


ting surface of each dish was 33.65 square centimeters or 
3.554 square inches and the dishes were 1.3 inches in depth. 
Comparing equal surfaces of paper and water 
the Piches evaporated 1.33 times as much as the 
dishes when the dishes were full, but the ratio 
increased steadily up to 2.05 in proportion as 
the surface of the water in the dishes fell lower 
and lower. This is in accordance with all ex- 
perience in evaporating water in dishes; prob- 
ably the evaporation from a natural pond or 
reservoir diminishes in proportion as the sur- 
face of the water is below the level of the sur- 
rounding land, trees, or buildings. This dimi- 
nution is due, of course, principally to the dimi- 
nution of the wind at the surface of the water. 

Experiments were made with different kinds 
of paper disks. A pad of the thickest sort of 
blotting paper evaporated more by 7 per cent 
than the thin, unsized paper furnished with the 
apparatus; this was apparently due principally 
to the additional surface exposed by the edge of 
the thick paper. The different Piche evapo- 
rometers agreed with each other more closely 
than the different dishes of water. The height 
of water in the tube of the Piche evaporometer 
orits pressure on the disk of paper made no ap- 
preciable difference in the evaporation. These 
comparisons were all made with apparatus in- 
stalled in thermometer shelters, i. e., cubical 
boxes, three feet on a side, with open louvers, 
they therefore correspond to a very gentle move- 
ment of the wind over surfaces that are protected from the 
direct rays of the sun. 

An anemometer set up inside the shelter gave velocities only 
one-half those recorded on the outside. It was found impos- 
sible to make any satisfactory allowance for the wind as re- 
corded in the standard location of the anemometer. The 
average velocity of the wind for a year at all Signal Service 
stations was estimated to amount to about 8.5 miles per hour, 
and the general observations of evaporation must be consid- 
ered as holding good for that velocity in the free air or one- 
half of that velocity in the shelter. 

The effect of the wind on evaporation was determined by 
direct experiment, using the 28-foot whirling machine set up 
in the interior of the Pension Office Building, with which 
anemometers had been standardized. One Piche evaporometer 
was suspended in the adjoining quiet air, the other fixed to 
the outer end of the long arm of the whirling machine and 
driven at a given rate of motion for half an hour, when both 
instruments were observed by very accurate weighing instead 
of the less accurate scale reading. Then the two Piche evapo- 
rometers were interchanged and another similar set of ob- 
servations made. The evaporation from the moving Piche 
was greater than that from the quiet one by the factors in the 
following table, which holds good for an average temperature 
of 83.7° F. and a relative humidity of 50 per cent: 


Velocity. Factor. 
Miles per hour. 

0 1.0 

5 2.2 
10 3.8 
15 4.9 
20 5.7 
25 6.1 
30 6.3 


If barometric pressure is lowered the evaporation is in- 
creased, but no opportunity was offered for repeating these 
whirling experiments at very low pressures and they may be 
assumed to hold good for a barometric reading of 30.00 inches. 
On the other hand the evaporation computed for 30.00 inches 
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was reduced theoretically by Professor Russell for the effect 
of the low pressure at any given high station by using the 
ratio 30.00 inches divided by the mean pressure at the station 
as the barometric reducing factor. 

As the amount of evaporation increases with the tempera- 
ture and dryness of the air Professor Russell also reduced the 
observations at Washington to a theoretical value at any other 
station by using the additional factor 

Apy + B( Pw — Pa) 

where p,, is the vapor tension corresponding to the wet-bulb 
thermometer, and p, is the vapor tension corresponding to the 
dew-point. Using the monthly means of observations at the 
eighteen stations occupied by the Signal Service the arbitrary 
coefficients A and B were determined so as to satisfy the whole 
range of observations, and Professor Russell found A = 1.96, 
B= 43.9. 

It will be seen, therefore, that by means of the coefticient 
1.33 Professor Russell passed from the Piche to the evapora- 
tion from the surface of water in dishes in shelters. By means 
of the tabular results of experiments with the whirling machine 
he passed from the wind in the shelter to the natural wind 
outdoors. By means of the barometric coefficient 30/) he 
passed from the lower to the higher altitudes. By the co- 
efficients A and / he passed from the temperature and relative 
humidity prevailing in the shelter at Washington to the con- 
ditions prevailing at any point in the United States. Of 
course, however, this whole process was a series of approxi- 
mations, and although it is the best that has yet been done, 
still it is in great need of revision. 

The amount of evaporation from natural surfaces exposed 
to full sunshine can not be estimated even roughly from the 
records of observations made within instrument shelters. The 
latter may apply fairly well to forest areas, cloudy weather, 
and shaded mountain sides, but work in direct sunshine is 
needed in order to supplement the work done by Professor 
Russell. Such measurements under natural conditions have 
indeed been recorded by several investigators, notably Stel- 
ling, at St. Petersburg, Fitzgerald, at Boston, the Army 
Engineers, at Milwaukee, Wis., and more recently Carpen- 
ter, at Fort Collins, Colo. With the first of these results 
Professor Russell compares his own work and shows that if 
we assume a velocity of 3.5 miles per hour within the shelter 
at Boston, or 7.1 miles outside the shelter then the computed 
evaporation, 34.40 inches, agrees closely with the observed 
evaporation, 39.11, for one year. For New York the computed 
evaporation is 40.60 inches, the observed, at the Croton Water- 
works, 39.21 inches. 

For Milwaukee during three years, 1862, 1563, and 1864, 
but only during the warmer months of each year, observations 
were made by the Chief of Engineers by weighing a large 
shallow vessel filled with water set up inside a thermometer 
shelter. The mean of these three years, for the months of 
June to September, gave a total for these four months of 20.60 
inches, the corresponding total computed by Professor Rus- 
sell is 14.70, a large difference for which no explanation is 
offered. For the corresponding months at Chicago, in 1888, 
the Piche evaporometer gave 23.87 inches, and the theoretical 
formula for normal atmospheric conditions gave 1.60 inches. 

In both cases it is likely that the normal conditions assumed 
by the formula differed largely from the actual conditions of 
the yearsin question. In general, therefore, although Profes- 
sor Russell’s formula will hold good for the moist climate of 
the eastern United States it may give too small values for the 
hot, dry climate of the interior. He estimated its accuracy 
as correct within 20 per cent, but added that it must be re- 
membered that the formula and the figures given by him for 
all Signal Service stations represent only the possibilities of 
evaporation under normal conditions, and not the actual 
evaporation occurring from natural surfaces. 
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The Editor would again call attention to the principle laid 
down by him in discussing this subject in his Treatise on Me- 
teorological Apparatus and Methods, viz, that evaporation as 
measured by any form of apparatus thus far devised corres- 
ponds to artificial conditions so far removed from nature that 
it can at best give only a crude representation of the actual 
natural evaporation by which moisture is thrown into the 
atmosphere from the ocean, the lakes, and the land. The true 
method of treating evaporometers of all kinds within instru- 
ment shelters is to consider them as integrating hygrometers. 
For such exposures, the total evaporation during an hour, or 
a day, is a simple result of the temperature, the wind, and the 
dryness. Knowing the two former and the measured evapo- 
ration, we may compute the average dryness. This average 
dryness is a much more important datum to the meteorologist 
than is the measured evaporation to the climatologist. Of 
course, hydraulic and irrigation engineers need to know the 
loss of water by evaporation, but in nature this is so mixed up 
with seepage, leakage, and consumption by animals and plants 
that our meteorological data are of comparatively little impor- 
tance. For the agricultural engineer the lysimeter and Symon’s 
evaporometer, six feet square, are essential apparatus, but for 
the meteorologist an integrating hygrometer, such as the Piche 
evaporometer really is, is the important instrument. The me- 
teorologist takes the atmosphere as it is, without necessarily 
concerning himself as to where the moisture comes from, and 
then tries to follow the air and vapor in all their kaleidoscopic 
changes. 


THE ASSOCIATIONS OF TEACHERS OF PHYSICS AND 
MATHEMATICS. 

Under the leadership of enthusiastic teachers in the univer- 
sities and colleges, the teachers in normal schools, high schools, 
and academies are being organized into associations for mutual 
improvement. Three such associations are known to the Edi- 
tor, viz, the Eastern Association, meeting usually in New 
England; the Middle States Association, meeting usually in 
New York or New Jersey; and the Central Association of Sci- 
ence and Mathematics Teachers, meeting usually in Chicago. 
Probably others also exist. 

In all these associations the teaching of meteorology has 
received more or less attention and we commend the impor- 
tance of such associations to the attention of those officials of 
the Weather Bureau who are interested in education. 

The addresses of J. W. Smith, R. DeC. Ward, and William 
M. Davis before the Eastern Association on Saturday, May 20, 
1905, and the addresses of Prof. H. J. Cox and the Editor be- 
fore the Central Association on November 24, 1904, illustrate 
the importance of availing ourselves of these opportunities to 
further the meteorological propaganda. 


WEATHER BUREAU MEN AS EDUCATORS. 
Mr. Alfred F. Sims, Local Forecaster, Albany, N. Y., reports 
a visit from the class in physical geography of St. Agnes School, 
to which he gave instruction in the use of Weather Bureau 
instruments on April 27. 


Mr. J. B. Marbury, Local Forecaster, Atlanta, Ga., reports 
that on June 10 the office of the Weather Bureau was visited 
by about forty members of the local Young Men’s Christian 
Association to whom he gave a lecture on the work of the 
Weather Bureau which it is believed will lead to a more gen- 
eral appreciation of the service. 

Mr. J. W. Smith, District Forecaster, Boston, Mass., reports 
that on May 20 he gave an address to the Eastern Association of 
Physics Teachers, and on the same date he also delivered a lec- 
ture to a class from Harvard University, and on June 3 to a class 
from the Mechanic Arts High School. In each of these ad- 
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dresses he explained the organization, the work, and the bene- 
ficial results of the Weather Bureau. The lectures were given 
at the local Weather Bureau office. 


Mr. David Cuthbertson, Local Forecaster, Buffalo, N. Y., 
reports that during May three classes from the public schools 
visited the office and received instruction in the rudiments of 
elementary meteorology. 


Professor H. J. Cox, Chicago, Ill., under date of April 28, 
reports: 


A committee, of which Iam chairman, consisting of six members of 
the Geographic Society of Chicago, was recently appointed to prepare a 
bulletin on the teaching of meteorology, whichis to be published by the 
society. Five members are teachers actively engaged in instruction in 
meteorology and physiography, among whom are Professor Goode and 
Mr. Barrows of the University of Chicago. It is believed that the work 
of the committee will afford great assistance to all engaged in teaching 
meteorology, and should meet with the cooperation of the Weather 
Bureau. Itis the plan of the committee to supply lantern slides to 
teachers at actual cost (about $3 per dozen). The following outline 
shows the subjects that the committee expects to illustrate, and the 
person to whom each subject is entrusted: 


METEOROLOGY. 


1. The atmosphere.— General considerations. 
Illustrations of meteorological instruments.—Mr. Cox. 
2. Temperature. 
Illustrations: Charts of isotherms and other [charts of] heat 
distribution.— Miss Smith. 
3. Air pressure and circulation. 
Illustrations: Graphs of pressure records and wind records. 
Diagrams for vertical circulation and meridional charts of 
circulations. — General. 
Graphs of adiabatic vertical temperature gradient, and actual 
temperature gradient. 
Charts of moonsoons.— Mr. Everly. 
Weather maps of United States, etc.; cyclones, tornadoes, etc.— 
Mr. Cox, Mr. Goode. 
Pictures of storm destruction, etc.; thunderstorms, ete.—Mr. 
Cox. 
4. Moisture. 
Illustrations: Graphs of moisture range. 
Cloud forms (photographs). 
Graphs of rainfall by months. 
Charts of rainfall distribution. 
Graphs on hail formation. 
Photographs of hail or damage by hail.—Mr. Wilder. 
Snow crystals, and frost scenes. 
Snowscapes; sea ice. 
Charts of humidity and evaporation.—Miss Smith. 
5. Opties and electricity. 
Illustrations: Mirage, coronse, halos, rainbows, 
borealis; lightning.—Mr. Barrows. 
6. Climate. 
Charts of United States and other regions.— Mr. Goode, Mr. Cox. 


ete.; aurora 


Under date of May 19 Professor Cox reportsa lecture deliv- 
ered May 5 before the Press Club of Chicago, and an address 
on May 12 before the Harmony Guild for the benefit of the 
charities of that organization. Both lectures were of a popular 
character and were highly appreciated. 


Mr. W. P. Stewart, Assistant Observer, Escanaba, Mich., re- 
ports that on June 8 a class in physical geography from the 
Escanaba High School visited the office and were instructed 
in the use of instruments and maps, and methods of weather 
prediction. 


Mr. D. S. Landis, Assistant Observer, Fort Worth, Tex., re- 
ports that during April two lectures were given to and visits 
received from scholars in the eighth and ninth grades in the 
High School. 


Mr. B. L. Waldron, Observer, Hannibal, Mo., reports that 
the Principal with the senior class of the West School visited 
the Weather Bureau office on May 10 and were given a lecture 
on the construction and use of instruments, forecasting, and 


work of the Weather Bureau. On May 27 another class from 
the same school visited the office, accompanied by a teacher. 
The same lecture was repeated, with some additional remarks 
on so-called long-range forecasters and their work. 


Mr. 8S. W. Glenn, Section Director, Huron, 8S. Dak., reports 
that students of the summer school of the Huron College vis- 
ited the office of the Weather Bureau on June 28 for instruc- 
tion in the construction and use of the several instruments, 
and the work of the Bureau. The class was large and evinced 
much interest in the instruction. A portion of the class made 
another visit on July 20 for instruction of a more detailed 
character than was possible when the full class was present. 
The instructor on this occasion dealt largely with the forma- 
tion, development, and progress of storms. 


Mr. J. L. Bartlett, Observer, Madison, Wis., is announced in 
the catalogue of the University of Wisconsin (pages 176, 177) 
as lecturer on meteorology and offers the following courses: 

1. Elementary meteorology.—The properties and phenomena of the 
earth's atmosphere, including barometric pressure, temperature, precip- 
itation, fog, dew, frost, clouds, the general circulation of the atmosphere, 
and general and local storms. Explanation of the meteorological appa- 
ratus in use at the Weather Bureau office, and instruction in its use. 
Instruction and practise work in taking and recording weather observa- 
tions, in preparing weather maps, and in the use of the weather maps 
in making forecasts and warnings. First semester; three timesa week. 

2. Advanced meteorology and climatology.—The climatic elements; solar 
or physical climate; physical climate, including continental, marine, and 
mountain climates; snow line and glaciers, mountain and valley winds, 
foehn, siroceo, bora, and mistral; mountains as climatic barriers; geo- 
logical and secular changes of climate; periodic variations of climate; 
especial attention will be given to the study of the climate of the United 
States. Second semester; three times a week. 


It will be seen that this course of lectures fairly covers the 
field of the ordinary text-books by Davis, Hann, Ward, and 
Waldo. But of course there is abundant opportunity for the 
instructor to introduce original ideas and methods such as 
will be expected from the instructors in such a famous and 
progressive university as that of Wisconsin. 

Among the faculty at this university we notice the names 
of several who are well-known to the Weather Bureau, among 
them Mr. A. L. Colton, Instructor in Physics, formerly private 
secretary to Prof. M. W. Harrington; Mr. A. 8S. Flint, Astrono- 
mer, formerly aide at the U. S. Naval Observatory; Dr. C. E. 
Mendenhall, Associate Professor of Physics, son of Prof. T. C. 
Mendenhall, formerly of the Weather Bureau, and for a long 
time Chief of the U. S. Coast and Geodetic Survey. The Uni- 
versity of Wisconsin is rapidly assuming a prominent position 
in the matter of post-graduate instruction. 


Mr. T. S. Outram, Local Forecaster, Minneapolis, Minn., re- 
ports a visit on May 12 and May 17, from the classes of the 
Central High School. The pupils were shown how the reports 
from the different stations are received and entered on Map 
A, how forecasts are made and how the maps are prepared 
for printing, how the records of the different instruments are 
made and compiled, what the instruments are and how they 
are mounted, etc. Questions of the teacher and pupils were 
answered. 

At this school the class in physical geography is being 
taught a good deal of practical meteorology and the pupils 
are constantly being instructed regarding the difference be- 
tween the forecasts of unprincipled or ignorant guessers of 
the weather conditions of the distant future and the forecasts 
of those following the lines of accepted science. 


Mr. Dewey A. Seeley, Observer, Peoria, Ill., located at the 
Meteorological Observatory of the Bradley Polytechnic Insti- 
tute, reports that lectures have been given by him as follows: 
April 21, before the Young Men’s Christian Association, May 
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5, before the Bradley Polytechnic, May 10, before the Men's 
Club of St. Paul’s Episcopal Church, May 31, before the pupils 
of the public schools, June 16, in connection with the “Open 
Night” at the Bradley Polytechnic. In addition to the above 
the students of the institute have been instructed from time 
to time at the office in sections of about twenty each. At the 
public lectures from 200 to 500 persons have generally been 
present. 


Mr. C. F. von Herrmann, Section Director, Raleigh, N. C., 
reports as follows: 


I entered upon my second year as instructor in meteorology at the 
Agricultural and Mechanical College, West Raleigh, N. C., on January 
16, 1905. Owing to the disinclination of the college authorities to pur- 
chase the required number of text-books for the larger class instructed 
this year, the course given by me was changed, and does not now include 
recitations from a text-book. Instead of this, a course of twelve lectures 
has been prepared, which covers the fleld of meteorology fairly well. 
The lectures comprise: 

. The atmosphere; its origin, evolution, and arrangement. 

. The physical properties of the atmosphere; sources of heat. 
. The temperature of the atmosphere. 

. The temperature of the atmosphere (continued). 

The pressure of the air. 

Moisture, and its condensation into cloud, ete. 

The various forms of precipitation. 

. Winds. 

. General circulation of the atmosphere. 

10. Cyclones and anticyclones. 

11. Weather and local storms. 

12. The work of the Weather Bureau. 

The senior class in agriculture takes the course in meteorology. 

The lecture hour is Thursdays from 3to4 p.m. Of the course out- 
lined the first four lectures have been delivered. In order to show the 
nature of the course, I inclose rough drafts of the first four lectures, 
together with the diagrams, notes, etc., used in connection therewith. 
As delivered, however, the lectures have been modified in the direction 
of a more elementary presentation of the subject. My indebtedness to 
Hann's Lehrbuch der Meteorologie is plain. 

Finding it difficult to prepare, by the chalk plate process, accurate 
copies of certain required charts—as, for instance, the isobars and winds 
for the globe, January, July, and the year, and others which are very 
much needed—I adopted the method of making photographic copies. I 
find this method too expensive and troublesome, where it is necessary 
to give each member of the class a copy. In future I shall have to en- 
deavor to make chalk plate copies of the most important charts, so that 
a sufficient supply may be printed. 

I would suggest that the central office could save those officials who 
are acting as instructors in colleges much labor by providing certain 
much-needed charts, the isothermal and isobaric charts for the globe, 
charts showing the distribution of precipitation, cloud pictures, and the 
like. Rather than have these charts on a large seale for wall display, 
they might be printed small, about the size of an octavo page, and fur- 
nished to instructors in sufficient quantities to enable a copy to be given 
to each student, forming a valuable nucleus for other notes taken during 
the course. 

With regard to the four lectures referred to above by Mr. 
von Herrmann a commendatory letter was written by the 
Chief of Bureau in which he said: 


You are hereby commended for the preparation of these papers. 
They show that their author possesses both literary and scientific talent 
of a high order. This commendation will be noted on your official 


record. 


Mr. Edward H. Bowie, Local Forecaster, St. Louis, Mo., 
reports that Mr. L. H. Daingerfield, Observer, explained the 
instrumental equipment, weather map, and process of map 
making to a class of about forty teachers employed in the St. 
Louis schools but now attending the Summer Normal School. 


Mr. Ford A. Carpenter, Observer, San Diego, Cal., reports 
an address before the San Diego Academy of Science June 
10 on “San Diego weather during the season of 1904-5.” 
On the 25th of May he delivered the last of his course of 
lectures on meteorology at the San Diego State Normal 
School. 


Mr. W. H. Alexander, Observer, Taylor, Tex., having been 
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stationed at Taylor, Tex., in order to deliver lectures at the 
University of Texas, located at Austin, which is about 30 miles 
southwest of Taylor, reports: 


I have called upon President Prather of the University of Texas. 
As Mr. Alexander Deussen is now giving three lessons a week in ele- 
mentary meteorology it appears most feasible to let the present arrange- 
ment stand for the remainder of this college session and for me to 
arrange to deliver a few lectures to the students as a whole on the U.S. 
Weather Bureau and its work. It is believed that such lectures would 
be helpful as matters of general information and would serve to bring 
the course in meteorology more prominently before the student body. 


Mr. W. S. Belden, Section Director, Vicksburg, Miss., 
reports that during May and June he delivered a series of 
five lectures before the junior and senior classes of St. Francis 
Xavier’s Academy on the following subjects: 

(1) Temperature and pressure of the atmosphere. 

(2) Winds and moisture of the atmosphere. 

(3) Atmospheric optics. 

(4) Cyclones, anticyclones, hurricanes, and tornadoes. 

(5) The weather map and weather forecasting. 

The lectures were freely interspersed with experiments and 


illustrations. 


THE NEW EDITION OF HANN’S METEOROLOGY. 


The great demand for the Lehrbuch published by Hann in 
1900-1901 has given occasion for the preparation and publi- 
cation of a second edition, of which the first five parts have 
already been published by C. H. Tauchnitz, in Leipsic, Ger- 
many. So far as we have noticed, the illustrations and charts 
of the second edition do not differ materially from those of 
the first; indeed there was little occasion for a change in this 
respect, except in regard to the results of the more recent 
observations of hail and clouds, or the international work with 
kites and balloons in the free atmosphere. On the other hand 
the text shows everywhere the revising hand of the author, 
introducing innumerable changes in order that it may repre- 
sent the latest additions to our knowledge. The historical 
development of observational meteorology has been given so 
fully in the first edition, and especially in the standard Lehr- 
buch by E. E. Schmidt (Jena, 1860) that Hann has rightly 
appreciated the fact that the great need of the present moment 
is a clear statement of the physics and mechanics of the atmos- 
phere, that is to say, the problems of heat, moisture, and mo- 
tion, and the rationale of the never-ending complexity of our 
atmospheric phenomena. Although Hann has made statisti- 
cal climatology such a prominent part of his life work as to 
have revolutionized our knowledge of the subject, yet he has 
been able to devote equal attention to the underlying philoso- 
phy, and step by step has built up a systematic theory or in 
some cases has completed the structure that others had begun. 
His second edition differs from the first by the omission of 
many bibliographical notes in fine print and by the use of 
larger type for the main body of the text, it is therefore much 
less wearisome to the eye and it is easier to follow the trains of 
thought. If the preceding edition was an encyclopedia or a 
compilation of all that the author had read during his prece- 
ding forty years of activity, the new edition on the other hand is 
a digest of the present condition of our knowledge, and, there- 
fore, especially adapted to the use of students in universities 
and of teachers who give special attention to meteorology. 

The English speaking public has often asked for an English 
edition of the original German work; in fact the Editor under- 
took this work with a brave heart, but after a few weeks real- 
ized that we could find no publisher for it, and that in fact 
those who are able to use such a translation are probably 
also well enough acquainted with the German language to 
prefer the original. But as regards the present edition, which 


will embrace about 600 pages as compared with the 800 of the 
previous edition, there can be no doubt but that an English 
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translation will be welcomed by students and teachers through- 
out the world. It is greatly to be hoped that by assigning 
each chapter to some competent student for translation the 
German publisher may secure the most prompt publication 
possible, so that this work may exercise throughout England, 
America, and their colonies the good influence that it is bound 
to exert among the German speaking peoples. 

So far as published the new edition consists of an introduc- 
tion of 24 pages; Book I, pages 25-125, five chapters on the 
temperature of the solid and fluid portions of the earth’s sur- 
face and of its atmosphere; Book II, pages 126-156, four 
chapters on atmospheric pressure and its variability; Book 
III, pages 157-275, four chapters on the aqueous vapor of the 
atmosphere; Book IV, pages 276-362, five chapters on the 
movements of the atmosphere or dynamic meteorology. 
Book V, the disturbances of the atmosphere, or the daily 
weather, storms, cyclones, etc., brings us to the last page, 
432, of the fifth part. This corresponds closely to page 542 
of the first edition and shows approximately the ratio of con- 
densation in the two editions. Evidently the omitted biblio- 
graphic notes in fine print have often been replaced by additions 
of new material. At this rate one more part will bring us to the 
end of the volume, at something more than 600 pages. 

As the price of the new edition, unbound, will amount to 
about eighteen marks or $4.50 when complete, it will be quite 
within the means of every college library and enthusiastic 
teacher. Either Stechert or Lemcke and Biichner, the well- 
known importers in New York, N. Y., will obtain copies at the 
shortest notice. But, as above said, an English edition is im- 
perative. No one can ask that another with the genius of 
Hann shall repeat the great labor that he has performed for the 
science to which his life is devoted. Rarely has any branch of 
science presented a similar instance of 50 years of continuous 
devotion of every energy of one person to the herculean task 
of bringing order out of chaos; throwing the light of reason 
upon the art of observing and studying one special line of natu- 
ral phenomena. Most meteorologists, so-called, have divided 
their attention between that subject and some other branch of 
science, but Hann has from the beginning devoted himself to 
meteorology alone. 


CONTRIBUTIONS TO THE PHYSICS OF THE FREE 
ATMOSPHERE. 

The great extension that has been given to the use of bal- 
loons and kites in aerial research is well known to all readers 
of the Monruty Wearner Review. The work of Abercromby 
with the kite balloon in 1885 and 1887, Teisserenc de Bort with 
sounding balloons about 1887, the Weather Bureau and the 
Blue Hill Observatory with kites about 1894, has led this sub- 
ject to be taken up by almost every nation of Europe, and it is 
seen to be the most important branch of atmospheric investi- 
gation. By voluntary agreement on the part of individuals and 
national weather bureaus certain dates have been agreed upon 
for simultaneous ascensions and the results of this work have 
been published in greatest detail at the expense of the German 
Government in a series of volumes known as “ Veroffent- 
lichungen,” or the “ Publications of the International Commis- 
sion for Scientific Research by means of Balloons, Kites, Moun- 
tain Stations, and Cloud Observations.” Four volumes of this 
character have been published for the years 1899-1903, but as 
it did not seem proper that Germany should bear the whole 
expense of the international work it has been agreed that be- 
ginning with the work of 1904 the publication shall be at the 
joint expense of all nations and individuals that are willing to 
contribute to it. Accordingly contributions and subscriptions 
may be sent to Prof. H. Hergesell, Strassburg, Germany, as 
president of the international committee. 

A publication distinct from the preceding was initiated in 
1904 under the title of “ Beitrage,” or “Contributions to the 
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Physics of the Free Atmosphere.” This publication is espe- 
cially designed to include the general investigations in this 
branch of meteorology as distinct from the publication of the 
original data of observation. Three parts of the first volume 
have already been published under the editorship of Professor 
Hergesell, and, as before, subscriptions may be addressed to 
him at the University of Strassburg. The contents of these 
three parts have already been mentioned by title in the lists 
of “ Recent papers bearing on meteorology,” published in the 
Monruty Wearner Review, but the following detailed notices 
may not be superfluous: 

(1) H. Hergesell—* Kite Ascension on Lake Constance 
(Boden-See).”" Lake Constance lies on the confines between 
Germany and Switzerland and as its dimensions allow of a 
straight northwest and southeast course of nearly thirty miles 
in length with a free width of four or five miles it is one of 
the most convenient lakes in the world on which to acquire 
the necessary experience in flying kites from moving steamers. 
The flying of kites from vessels at sea for the purpose of carry- 
ing a life line to a lee shore has, of course, been practised for 
a long time, but the application of the kite and steamboat at 
sea to aerial research belongs to recent years. Hergesell 
states that his first experiments on Lake Constance were made 
on July 1, 1900, and were revived in 1902, continuing every 
month until the end of 1903, the expenses being borne mostly 
by the Meteorological Institute at Strassburg and afterwards 
by the German Empire and the Wurtemburg authorities com- 
bined. The Hargrave kites were employed; the best of steel 
wire of diameters 0.7, 0.8, and 0.9 millimeter was used. A 
reel similar to that which Professor Marvin constructed for use 
at Hamburg was used, but instead of winding the line by the 
use of a gas engine, workmen were employed at first until it 
was found that the highest velocity attainable, viz, one meter 
per second, did not suffice to protect the kite from injury when 
the wind died away or when the boat approached the shores 
of the lake, so that eventually an automobile motor of three 
and one-half horsepower was used and velocities up to five 
meters per second could then be attained. The boat from 
which the kite was flown had a length of about 50 feet, was 
driven by a fifteen horsepower gas motor, and could attain a 
speed of four and one-half meters per second. Evidently, 
therefore, in a calm or light wind the speed of the boat would 
not be sufficient to raise the kite; in fact it was found that in 
addition to this speed one must have a wind of 2.5 meters per 
second in order to succeed. In the latter part of the work 
a more powerful steamer was used which could attain a velocity 
of 6.7 meters per second, with which, in general, flights could be 
made successfully, except on days of absolute calm, on which 
occasions Hergesell says he resorted tothe use of small cap- 
tive balloons which, when held at a given altitude in the air and 
drawn horizontally by the movement of the boat, gave the 
thermograph a sufficient ventilation to attain good results. 
He advocates the establishment of a permanent observatory 
on the shore of Lake Constance, furnished with a boat, kites, 
and balloons in order to accomplish daily soundings in the 
free atmosphere. As to the actual observations made on Lake 
Constance, he gives the results of 34 kite ascensions during 
June-December, 1903; the previous ascents having already 
been published in the “ Vereeffentlichungen.” 

The highest kite ascent seems to have attained 2710 meters, 
so that there can be no doubt that this method of raising 
kites in calm weather is an important addition to our methods 
of research in meteorology, and is applicable not only on a 
long stretch of river or lake, but peculiarly so on any short 
line of railroad that may be available. In fact, the meteorolo- 


gist who owns a first-class automobile may thus become inde- 

— of the wind, and of location as to land and water, and 
e able to explore the atmosphere in regions where, and at 

hours when it has hitherto been impracticable to use kites. 
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(2) R. Assmann.—*‘ A Year of Simultaneous Kite Ascensions 
at Berlin and Hamburg.” From a study of the work at these 
two stations almost daily from May, 1903, to April, 1904, the au- 
thor draws many important conclusions. As inversions of tem- 
perature have occurred more frequently than European meteor- 
ologists anticipated jalthough by nomeans unexpected to those 
acquainted with American weather maps and climate.—Ep. | 
the author enumerates them, and finds that 50 per cent of the 
ascensions from Berlin and about 38 per cent of the observa- 
tions over Hamburg during the year revealed inversions, or 
uniformity, of temperature over the respective cities. The 
inversions were most frequent in November to March, and 
least frequent in the months May to August. The average alti- 
tude at which the inversions took place was rather higher in 
summer than in winter, and on the average of the year was 
932 meters at Hamburg and 775 at Berlin. The occurrence of 
the inversions was most frequent when the areas of highest 
pressure were north and east of the stations or when the low- 
est pressures were south and west of the stations. The inten- 
sities of the inversions at both stations were parallel to each 
other, that is to say, the largest inversions in general occurred 
simultaneously at both stations. In general, it appeared that 
the wind brought the conditions favorable to inversion, and 
that therefore we have only to trace the air backward along 
the path of the wind in order to find the origin of the heat 
that is the prominent feature of the phenomenon of inversion. 
Following up this idea, the author discovered that he was 
almost invariably led backward on the path of the wind toa 
region of low temperature, instead of high temperature, and 
that his research could not be successful unless he studied, 
not the lowest, but the intermediate currents of air, lying be- 
tween 500 and 1500 meters in altitude, a study that must be 
left to the near future. Having already suggested the possi- 
bility that the inversions occurring at considerable altitudes 
are due to heat given out at great distances by condensation 
of vapor taking place in air that subsequently floats over the 
station, Assmann finds the present investigation confirms this 
suggestion since the above-mentioned distribution of pressure 
implies a system of winds bringing moist air from distant 
lakes and oceans and from regions of rainfall. 

(3) A. de Quervain.—“On the Determination of the Path of a 
Sounding Balloon during the International Ascension of July 
2, 1903, from Strassburg.” This is the first complete deter- 
mination of the path of a small balloon up to its greatest 
height of 15,000 meters. In order to accomplish this, de 
Quervain used a theodolite whose telescope had a magnifying 
power of about sixteen times, a field of view of 1° 20° diame- 
ter, and an object glass 42 mm. in diameter, such as is sold 
by Bosch in Strassburg for such purposes at a price of about 
$60. One observer remained continuously at the eyepiece of 
the telescope, since the balloon must be followed continuously 
for fear of some sudden change initsdirection. This is quite 
wearisome to the eye but one accustomed to astronomical 
observation understands how to rest the eye. Whenever 
this observer had adjusted the cross wires in the field of view 
so as to precisely cover the balloon he gave the order “Atten- 
tion, read,” and then a second assistant read the azimuth 
circle and the time, while a third assistant read the altitude 
circle. In this way the readings required only a few seconds, 
the balloon was never lost sight of, and 120 positions were 
noted within the first two hours after which the balloon be- 
came invisible in the vapors near the horizon. The angular 
readings being plotted on a large scale afforded fixed points 
in the path of the balloon, between which the details were 
filled in with the meteorograph record. The horizontal pro- 
jection of the path showed that up to 15,000 meters the air 
was very quiet with a gentle movement southward above 
5000 meters, but a northward movement below that. Of 
course, as the balloon could not be followed to the very end 
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of its path, especially after it burst and fell, this method of 
observation does not help one much in searching for the place 
of descent of a balloon, but as a means of determining the 
horizontal movement of the air it is an invaluable addition to 
our knowledge since the ordinary, simple pressure and tem- 
perature records tell us nothing of this. 

(4) J. Maurer.—*Experimental Investigation into the Coef- 
ficient of Sensitiveness or [Coefficient of Sluggishness| of 
Ventilated Thermometers for Various Pressures or Densities 
of the Air.” As was well shown by Marvin, Monrary WratHer 
Review for October, 1899, the records of kite and balloon 
thermographs must be interpreted after a careful considera- 
tion of our knowledge of the rapidity with which the instru- 
ment responds to a change of temperature. In fact the sen- 
sitiveness of thermometers was first investigated experimen- 
tally by Poisson and an analogous investigation, in 1865, by the 
Editor will be found quoted in his “Treatise on Meteorological 
Apparatus and Methods;” it was also attended to in our bal- 
loon work of 1882-1885, but the vital importance of this subject 
to modern meteorology was perhaps not generally appreciated 
until the introduction of meteorographs, carried up rapidly 
by kites and balloons, since 1893. Doctor Maurer established 
his thermometers, or other temperature apparatus in tubes, 
through which a stream of air could flow at any given 
temperature, pressure, or velocity, and he was able to show 
that under these conditions the coefficient of sluggishness for 
a given constant velocity of wind increases very slowly as 
the pressure or density of the air diminishes to 400 mm., and 
then more rapidly until 60 or 80 mm.; it is nearly double 
its value at 726 mm. For different thermometers, spherical, 
cylindrical, and tubular, the value varies considerably. For 
all forms of self-registering thermometers the values are 
larger than for ordinary thermometers. The sluggishness 
varies with the kind of gas that is used, being least with 
hydrogen gas, whose coefticient of conduction is very large. A 
proper appreciation of the effect of sluggishness is necessary 
before we can understand whether the relatively high temper- 
atures recorded by Assmann and Teisserenc de Bort at alti- 
tudes of 10 to 15 kilometers belong to the atmosphere or have 
their origin in the thermograph itself. 

(5) A. Sprung.—Photograph of a Rare Form of Cloud.” The 
author gives a photographic print of a cloud seen May 25, 
1904, at Potsdam, and the perfection of this print should stim- 
ulate other meteorologists to do as well. The cloud itself 
appeared at first as rain falling from an alto-cumulus, but the 
author seems to class it as a case of false cirrus formed from 
an alto-cumulus. 

(6) A. de (uervain.—‘ Tables for the Barometric Computa- 
tion of Altitudes.” Both Angot and Rykatchef long since 
demonstrated that when barometric observations are made with 
sufficient accuracy the correspondingly accurate computation 
of altitudes can only be carried out by dividing the interven- 
ing air into layers, within which the gradients of temperature, 
moisture, and pressure, and for that matter also motion, fol- 
low some simple law. In other words, the atmosphere consists 
of a series of layers each of which is governed by special 
considerations, so that it will not do to assume average temper- 
atures, moistures, etc., for the whole mass. The barometric 
formule and the tables for their use were first given with suf- 
ficient elaboration by Angot in the Memoirs of the Central 
Meteorological Bureau at Paris for 1896. Quervain has re- 
printed these with some modifications and extensions, adapting 
them to such pressures and temperatures as are likely to be 
met with in work with sounding balloons, viz, down to 20 mm. 
of pressure, and —60° C. He has also introduced the latest 
constant for the density of the air at the earth’s surface as 
composed of nitrogen, oxygen, argon, and carbonic acid gas, 
but even this will evidently need reconsideration whenever in 
any special case the specific local and temporary constitution 


MONTHLY WEATHER REVIEW. 


259 


of the air can be determined. After all, however, accuracy in 
barometric hypsometry depends essentially upon our knowl- 
edge of the temperature of the air, and our determination of 
the existence or nonexistence of an inversion of temperature. 

(7) “Proceedings of the Conference of the International 
Committee for Scientific Aerial Research at St. Petersburg in 
September, 1904." See Monruty Wearner Review, February, 
1905, page 59. 

(8) H. H. Clayton.—“Various Researches on the Temperature 
in Cyclones and Anticyclones in Temperate Latitudes.” The 
author reviews the literature of the past 30 years developing 
the idea that areas of low pressure are regions of relative cold, 
and areas of high pressure regions of relative warmth; which 
ideas are the opposites of those that had been uniformly main- 
tained before the establishment of mountain observatories and 
kite and balloon work. Doubt as to the correctness of the 
older ideas was perhaps first awakened in Germany by Pro- 
fessor Hann’s discussion, in 1876, of observations on mountain 
peaks, and he started the idea that areas of high pressure had 
a dynamic origin, and were not due entirely to the cold of the 
lower strata and the consequent overflow of the upper air 
Since those days, the discussion as to the thermal origin and 
the dynamic origin of areas of high pressure has been kept up 
by Hann, Dechevrens, and Hazen, although it might well be 
recognized that both causes are operative and that the important 
question is as to which is the prevailing influence in any special 
case. Mr. Clayton says that up to 1904 the investigations of 
Hann, Dechevrens, Berson, and Teisserenc de Bort lead to the 
conclusion that below nine kilometers cyclones average colder 
than anticyclones, while the investigations of Harrington, 
Hazen, Rotch, Shaw, Dines, and himself lead to the conclusion 
that cyclones average warmer than anticyclones. These facts 
appear to indicate a direct contradiction, yet it may be, as in 
the case of the different resultsobtained by Espy and Redfield 
in regard to the wind movement in cyclones, that both are 
partly right. 

On comparing the results by the two sets of investigations, 
one difference stands out distinctly. Those investigators who 
have found that the cyclone is colder than the anticyclone 
have considered the temperature in relation to pressure with- 
out regard to time, while the investigators who have found 
that the cyclone is warmer, have, with the exception of Mr. 
Rotch, considered the temperature with relation to the time 
of maxima and minima of pressure. Why these two methods 
should lead to different results it is difficult to see, although 
there may be a reason. Finally Mr. Clayton says: 

The cold-air cyclone of the upper air and the warm-air cyclone of the 
lower air are not necessarily connected, but both influence the surface 
pressure and both probably usually exist simultaneously in temperate 
zones within a few hundred kilometers of each other, and may form part 
of one system. Heretofore, in the convectional theories of cyclones the 
warm-air surface cyclone has been fully considered, but the upper-air 
cold cyclone has been neglected. These cold cyclones are usually 
secondaries, or V-shaped depressions circulating around the polar cold- 
air cyclone. 

In order to explain the results of observations at Blue Hill 
Mr. Clayton states that he has adopted the hypothesis that 
there are two causes for areas of low pressure in the atmos- 
phere: (1) an area of cold which contracts the air and tends 
to cause cyclonic circulation in the upper air, and (2) an area 
of warmth which expands the air and tends to cause cyclonic 
circulations in the lower air. In the first case the air tends - 
to become denser and increase the pressure near the earth’s 
surface, but the centrifugal force acting on the circulating 
upper air, to an unlimited extent, counteracts this effect. In 
the second case the upward expansion of the air tends to in- 
crease the pressure aloft, but to a limited extent, this is coun- 
teracted by the circulating air below. 

(9) H. Hergesell and E. Kleinschmidt.—*On the Compensa- 
tion of Aneroid Barometers for the Influence of Temperature.”’ 


260 


As this is one of the most important and most difficult prob- 
lems in observational meteorology it must continue to demand 
special attention by manufacturers, inventors, theoretical and 
experimental physicists, since numerous questions must be 
considered, and it will be a long time before highly accurate 
results can be obtained. As the authors say, the measurements 
of atmospheric pressure in sounding balloons make demands 
upon the aneroid barometer such as have never before been con- 
sidered. The aneroid box must be free from errors over a range 
of more than 700 mm. in pressure and 80° C. in temperature, 
it must also be equally accurate for the most rapid and for the 
slowest changes. The present investigation considers only 
the influence of the temperature on the Bourdon pressure tube, 
with regard to which the authors state that no such tube has 
yet attained an absolute compensation, they also show that 
the ordinary method of compensation which was supposed to 
hold good for a pressure of 760 mm. is the worst possible for 
the barograph of a sounding balloon, as it introduces the 
largest errors at great altitudes. The special Bourdon tube, 
prepared by the authors’ method for aerial research and es- 
pecially adapted to balloon work, seems to reduce the error of 
compensation to a minimum. The authors also give a method 
of determining the correction to such a tube for any given 
pressure and temperature. Many of the tubes investigated 
by them showed during the first few months after manu- 
facture very large changes in their indications, so that none 
should be used that have not had time to show their invari- 
ability. 

(10) K. Wegener.—* A Study of the Simultaneous Kite As- 
censions in Berlin, Germany, and Hald, Jutland, from the 
Summer of 1902 to the Spring of 1903.” The station Hald is 
530 kilometers northwest of Berlin and near Viborg. The 
observations at that place were made by a Franco-Scandina- 
vian expedition conducted by Teisserenc de Bort, and the 
results of it are published in full by him. At the same time 
the Aeronautic Observatory of the Royal Prussian Institute 
began regular daily work at Berlin. This present study of 
the work at Berlin and Hald presents many features analogous 
to the study by Assmann of the observations at Berlin and 
Hamburg above summarized. Wegener finds a maximum 
number of inversions in the winter time, and for east winds, 
and for calms. The inversion layer was generally higher 
above Berlin than above Hald, and higher at both places in 
summer than in winter. The intensity of the inversion was 
greater above Berlin than Viborg, and greater in winter than 
in summer. The largest inversions occurred with southeast 
winds above Berlin, and with east winds above Hald. The 
statistical material seems to show a great horizontal extension 
of the inversion layer. In general, the velocity of the wind 
at every altitude was greater above Hald than above Berlin, 
or in other words, the retardation of the lowest stratum of air 
was greater at Berlin than at Hald. The greatest increase in 
velocity of the wind occurred between sea level and 500 
meters; above this elevation at Hald there was a diminu- 
tion of velocity, so that the average increase of wind velocity 
with altitude was less at Hald than at Berlin. The variation 
of wind direction with altitude was greatest in the lowest 
stratum and greater over Hald than above Berlin, but in the 
stratum between 500 and 1000 meters above Hald the change 
of the wind was in the opposite direction. Cases of great 
dryness of the air were more frequent over Berlin than over 
Hald. The average monthly changes of temperature were 
more uniform at 1000 meters above Hald, and the monthly 
range was less. The nearly circular area of low pressure of 
October 16, 1902, which belonged to those specially studied 
by von Bezold as so-called “centriert” depressions, or those 
from which air must be flowing outward at some special level 
above the ground was specially studied by Wegener, who 
found that the critical altitude in this case was 1100 meters, 
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and that above this limit the air must be flowing outward, 
against the barometric pressure gradient. 

(11) H. Hergesell.—* New Observations on the Meteoro- 
logical Conditions of the Upper Warm Stratum of Air.” This 
paper discusses especially the balloon ascension from Strass- 
burg on the 9th of February, 1905, when an altitude of 15,080 
meters was attained. The remarkably warm layer of air pre- 
viously described by Assmann and Teisserenc de Bort as a 
result of their numerous voyages, as existing at and above 
eleven kilometers, but for the existence of which no satisfac- 
tory reason has yet been given, was again certainly met with 
on this occasion at an altitude of 11,400 meters, or about 30 
minutes after the balloon had left the ground. Up to that 
point the ascending balloon had recorded a nearly regular adia- 
batic diminution of temperature which, however, now suddenly 
changed to an increase, although the rate of increase dimin- 
ished with farther ascent. The same phenomena were observed 
in reverse order as the balloon fell, and it attained the lower 
limit of the warm stratum at 11,300 meters; the difference be- 
tween the ascending and descending determinations is, there- 
fore, only 100 meters and may have been largely due to the 
sluggishness of the thermograph. As soon as the rising bal- 
loon entered the warm layer it suddenly changed the direction 
and increased the velocity of its motion, so that the layer of 
warm air represented an entirely different current, whose 
azimuthal direction was 130° different from that of the lower 
one. 


This summary of the first eleven articles in the Beitrage 
will suffice to show the nature of the problems presented by the 
new meteorology, and the solid physical basis on which the in- 
vestigations are to be conducted; the periodical itself is bound 
to become a leading publication in physical meteorology. 


HAILSTORM IN THE BAHAMAS. 

A newspaper clipping from Miama, Fla., states that about 
April 18 the island of Spanish Wells,in the Bahamas 50 miles 
west of Nassau, was visited by a deluge of rain changing to 
hail. The hailstones ranged from one-fourth to one inch in 
diameter. This continued for several minutes until the ice 
was banked for several inches on the ground. Of course 
great damage was done to the crops. The residents of the 
Bahamas state that hailstorms were unknown but this present 
phenomenal fall is confirmed by several witnesses, indeed 
some state that the roofs of houses were covered six inches 
deep. A driving wind occurred during the hail. 

We have held back this item until receiving confirmation 
from the cable operator at Nassau. The fall must have been 
very local as no hail was reported from any other island. 


NO CHANGE OF CLIMATE. 

The daily press is the great educator of the country and 
the Monraty Wearner Review hopes in a modest way to emu- 
late its example. When we find popular errors that have 
permeated the human mind for centuries repeated and taught 
as it were ex cathedra by numerous newspaper correspondents 
we can but hope that these same papers will give to the pub- 
lic the best results of recent careful study, as in the follow- 
ing case: 

In a syndicate letter of July 5, a special correspondent, 
Mr. William E. Curtis, shows that the western limit of the 
Kansas wheat belt has been pushed westward from the one 
hundredth meridian to the one hundred and second meridian, 
or about 100 miles without special irrigation and without any 
change in climate. He states that the extreme limits of culti- 
vation have been as follows: in 1860, Emporia, 110 miles west 
of the Missouri State line; in 1870, Manhattan; in 1880, Salina, 
286 miles west of the State line of Missouri; about 1890 there 
were “seven lean years” and many farms were abandoned, but 
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in 1896 there was plenty of rain and sunshine and the west- 
ward march was resumed; in 1900 Ellis County was the limit, 
but now the plowman has crossed the boundary of Colorado. 

Mr. Curtis adds that there are many theories in regard to 
the increase of rainfall in Kansas. The popular impression is 
that the plowing of the ground increases the evaporation and 
therefore increases the precipitation, but as he very properly 
states there is nothing to prove that there has really been any 
increase of rainfall. The records cover too short a period 
and are neither accurate nor complete. The comparison of 
the records shows great variations but no increase, the greatest 
precipitation is in Greenwood County and the least at Dodge 
City in Ford County. In the extreme northwestern corner 
of the State, in Wallace County, the records for the past twelve 
years show some good rainy seasons and some dry years. We 
quite agree with the author when he says that: 

“Tt is useless for anyone to assert that the cultivation of the 
soil has increased the rainfall.” 

On the other hand, there have been some remarkable changes; 
25 years ago nothing would grow at Dodge City, where the 
soldiers at the military post tried in vain to make a garden. 
But the experiments were repeated from year to year, each 
time with better success, until now very fair crops are har- 
vested. In 1867 old Fort Hays was the center of the Great 
American Desert, and to have imported a plow or a sickle 
would have been a matter of public ridicule. Nowitis within 
the richest part of the grain belt. At Winona, within 40 miles 
of the border of Colorado, it was supposed that nothing but 
buffalo grass would grow, but within five or ten years dry 
farms have been cultivated and profitable crops harvested, and 
now several train loads of wheat are shipped annually. In fact, 
there is very little land left in Kansas that has not been taken 
up by farmers. 


There can be no doubt but that the successful settlement 
and agriculture of Kansas are due primarily to the natural 
necessity that isimposed upon intelligent man of learning how 
to overcome the difficulties of his situation. It is not the in- 
crease of rainfall or the change in climate that has made Kan- 
sas habitable any more than it is the diminution of rainfall 
that has made Syria a desert. In the one case intelligent man 
has conquered the desert, in the other case ignorant men and 
oppressive rulers have allowed the desert climate to conquer 
them. Asa rule,even without artificial irrigation, a good crop 
plant, such as wheat or maize, suitable to desert conditions 
can be evolved by a proper system of selection; when irriga- 
tion comes in to help, the sunny desert becomes a more profit- 
able garden field than the moist climate of the seashore or 
the Tropics. As arule, grain crops require plenty of sunshine, 
a soil of the right physical properties, and a very careful, sys- 
tematic application of water. Formerly, the ideal wheat fields 
were in Egypt, with abundance of sunshine, a fine soil for re- 
taining the water, and a periodic inundation and irrigation, 
regulated by the river Nile. Almost the same conditions pre- 
vail throughout the basins of the Mississippi, Missouri, Sas- 
katchewan, and Mackenzie. The fertility of this great region 
is a matter that depends wholly on human industry, and not 
on any change of climate. 


EXPLORATIONS OF THE UPPER ATMOSPHERE BY THE 
BLUE HILL OBSERVATORY. 

Referring to the Monruty Weatuer Review for November, 
1904, page 521, and May, 1905, page 209, we find some addi- 
tional interesting information in Science for July 14, 1905, 
from which we quote the following: 

During the months of January, February, and March, 1905, nine more 
ascents were made at St. Louis; every balloon but one was found 


and, with the attached instrument, was returned to Blue Hill in accord- 
ance with the instructions on each. Like the previous balloons all of 
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these fell within the eastern half of a circle having its center at St. Louis 
and a radius of 285 miles. 

On January 25, when a high barometric pressure prevailed at the 
ground, a temperature of -111° F. (-80° C.) was recorded at a height of 
48,700 feet, this being one of the lowest natural temperatures ever ob- 
served. The experiments last winter were conducted by Mr. Clayton, 
under the direction of Mr. Rotch, and their success induced Professor 
Langley, Secretary of the Smithsonian Institution, to grant Mr. Rotch 
$1000 from the Hodgkins Fund, in order to continue the experiments 
this summer at St. Louis. These, like the first, will be conducted by 
Mr. Fergusson, of the Blue Hill Observatory staff. Soundings of the 
atmosphere made at different seasons should reveal the annual varia- 
tion of temperature at great heights above the American Continent, 
which is at present unknown. 

The above-mentioned low temperature is lower than any 
that has hitherto been recorded in the highest balloon ascen- 
sions in Europe up to altitudes far greater than were attained 
in America, and emphasizes the fact that when balloon work 
is carried on as extensively as it ought to be by American 
meteorologists the conditions over our interior valley will be 
found to be extreme in the highest degree. 

The lesson to be learned from this observation is the fact 
that in an area of high pressure with very cold air at the 
surface of the ground we also have very cold air at great al- 
titudes and yet that same upper air at the altitude of 48,700 
feet when brought down to the surface of the ground ought 
by compression to attain a temperature of considerably above 
100° F. The difference between this high temperature and 
the one actually observed at the surface of the ground on 
January 25 (which, according to the daily weather map, was 
20° F. as a minimum on January 25, and 12° F. as a minimum 
on January 26) must be accounted for almost wholly by the 
radiation of heat from the air in course of its slow descent 
from a height of 48,700 feet to the ground. This slow 
descent of air, giving time for the cooling effect, cooperates 
with a slow horizontal movement of the still colder air from 
the north. The air within our areas of high pressure must 
have a general slow descending motion from the north south- 
ward correlated with an ascent of warm, moist air from the 
surface as has so often been explained in the Monruty 
Weartuer Review. 

The inversion of temperature which is a widespread and 
almost normal phenomenon somewhere between the altitudes 
of 5000 and 30,000 feet must, we think, be attributed to the 
fact that some layer of cloud having dropped its rain and 
having also intercepted the sunlight has for both these 
reasons acquired an extra quantity of heat that can only be 
slowly lost by radiation. 


AN OLD REFERENCE TO THE KITE IN METEOROLOGY. 
Speaking of the winds Louis Cotte’ says: i 


Even the children have made the wind contribute to their amusement, 
since it is by means of the mechanism similar to that of the sails of a 
wind-mill that they have found out how to force it to raise up a species 
of frame work covered with paper which they call Cervolans. The cord 
with which they hold this framework is always attached to it in such a 
way that the plane of the framework presents itself obliquely to the 
direction of the wind, and thus the impulse of the air tends continually 
to make it rise by describing the are of a circle which has for its radius 
the twine which they hold in their hands.* 


WINDS AND WAVES. 


A wave progressing over deep water does not travel alone; 
waves always occur in groups. The center of the group is 
the largest or principal wave. It is preceded and followed 
by a series of gradually diminishing waves. The smaller 
waves advance more slowly than do the larger ones. The 
central, biggest wave is continually overtaking and swallowing 
up smaller waves in front of it while at the same time starting 


1 L, Cotte, Traite de la Meteorologie, Paris, 1774. Page 304. 
? Essais de Physique de Musschenbroek, tome II, page 912. 
Lecons de Physique de M. L’Abbé Nollet, tome III, page 500. 
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new ones far in front of them; it is also running ahead of the 
small waves behind it and leaving them to die away. The 
average velocity of the whole group of waves is therefore 
smaller than the velocity of the central or principal wave. 
This is true of gravity waves on the surface of the water no 
matter whether they start by a sudden impulse as an ocean 
earthquake wave or are maintained by the wind as an ordi- 
nary storm wave. The ordinary earthquake wave is not a 
gravity wave but one of compression and dilatation, or an 
elastic wave passing through a medium that is not homogene- 
ous but has in general three axes of elasticity, and therefore 
behaves in a manner analogous to the action of many crystals 
on a beam of light. 

With regard to the storm waves, a committee of the British 
Association for the Advancement of Science, of which Dr. 
Vaughn Cornish is secretary, publishes the following para- 
graph, on page 313 of the report for 1903: 

ON THE SIZE OF WAVES AS RELATED TO THE RATE OF ADVANCE OF A 

CYCLONE. 


The greatest waves will be developed in that part of the cyclone in 
which the direction of the wind coincides with the direction of advance 
of the cyclone, and I wish to call attention to the fact that, along this 
line of action, of all the waves which the velocity of the wind is capable 
of increasing, that length will enjoy superior opportunities for growth 
whose group velocity is equal to the rate of advance of the cyclone, the storin 
either outrunning or lagging behind the transmission of energy in waves 
of any other length. The velocity of the group in deep water is half the 
velocity of the individual waves. 

It was pointed out in the last report that the period of the longest 
recorded swells corresponds to a wave velocity about equal to that of 
the greatest recorded hourly velocity of the wind (the velocity of the 
dominant wave in storms being much lower). 

It may be added that no records of swells have been met with having 
periods approaching those appropriate to a deep sea velocity equal to 
that attained during the gusts of a storm. 

Mathematical investigations have pointed to a tendency of the wind 
finally to produce steep waves of velocity equal, or almost equal, to that 
of the wind. When, however, we come to compare the observed veloci- 
ties of wind, the observed dimensions of cyclonic storms, and the lengths 
of waves of velocity equal, or nearly equal, to that of the strongest 
winds, we find that we rapidly approach a condition of things when the 
stretch of water subject at any one time to such wind is only a small 
multiple of the wave length; a condition in which steep waves could not 
be maintained. 


DIURNAL VARIATION OF ATMOSPHERIC HUMIDITY. 


It is so rare that observers have the patience to make 
frequent observations of dew-point, relative humidity, or vapor 
tension, and it is so difficult to maintain correct self-register- 
ing apparatus for this important fundamental datum, that our 
knowledge of the diurnal variation of atmospheric vapor is far 
less satisfactory than our knowledge of the variations of 
pressure and temperature. We may therefore call attention 
to two series of observations, the results of which are pub- 
lished in the Annuaire of the Meteorological Society of France 
for April and May, 1905. The first series is that made by 
Dechevrens on the island of Jersey, where the diurnal varia- 
sion apparently differs decidedly from that observed at most 
other maritime or littoral stations. With reference to this 
series Angot says that at Paris the vapor tension has in Jan- 
uary only a single diurnal maximum and minimum, while in 
July it has a double diurnal oscillation, and he adds that this 
double diurnal oscillation in the summer time belongs to 
relatively low stations, where the diurnal variation of tem- 
perature is quite large; but at sea and in the neighborhood 
of coasts and on the summits of mountains we find at all sea- 
sons of the year only a single oscillation like that of the win- 
ter season at Paris, having only a single minimum and a single 
maximum. Dechevrens states that the island of Jersey is an 
exception to this rule at all seasons of the year. Eight obser- 
vations daily of the tension of aqueous vapor made during the 
two months January and July, during the ten years 1894-1903, 
gave him the following values of the hourly departures from 


MONTHLY WEATHER REVIEW. 


June, 1905 


the general average of the respective months, which were 
5.667 for January and 11.004 for July. 


TABLE 1.—Diurnal periodicity of vapor pressure at Jersey. 


| | 

Hour. | January. July. Hour. | January. | July. 

mm, mm, mm, mm, 
Midnight .......... +0.027 | +0.068 || Noon ..... ....... —0. 002 | 0. 006 
+0. 018 —0.014 —0, 020 —0. 026 
cs | +0. 005 —0. 069 007 —0. O94 
+ 0. 004 —0. 121 10.014 —0, 145 
—0. 012 —0. 105 0. 085 —0. 169 
—0. 028 —6. 9 +0. 023 —0. 149 
039 +0. 062 6 p.m + 0. 003 —0. 072 
—0. 037 +0. 116 —0, 023 +0. 008 
8 a.m —0. 014 +0.139 8Sp.m —0. 023 0. 061 
+0. 028 +0. 061 || 10p.m............ +0. 014 0.118 
+0. 019 +0.053 p.m +0. 026 +0.118 


In the Annuaire for May, 1905, M. Th. Moureaux gives a sum- 
mary of the observations of atmospheric moisture at the 
observatory at Pare St. Maur during the 30 years, 1874~ 
1903. From his tables we quote the following general results 
as to the secular variations and the annual and diurnal peri- 
odicities : 

TABLE 2.—Annual mean values of atmospheric moisture at Pare St. Maur. 


Relative Vapor pres- Relative Vapor pres- 
Year. humidity. pod Year. humidity. ood 
Per cent. mm, Per cent. mm, 
1877.2... 80. 8 | 7.85 || 74.4 | 7. 38 
sess 82.3 | 77.9 7.60 
81.2 7.69 | 1898.. 79.8 7.88 
79.2 | 7.46 | 1899... 74.8 7.49 
79.1 75.6) 7. 63 
) 77.2 75.8 7. 22 
79.4 | 78. 8 744 
80.7 7. 26 
TABLE 3.—Normal annual periodicity of moisture at Pare St. Maur. 
| Relative Vapor pres- Relative Vapor pres- 
Moath. humidity. Moath. humidity. 
| 
Per cent. | min, Per cent. mm 
Ee 87.2 4.90 || August .......... 74.3 10. 97 
| 82.7 5.07 September ....... 80.5 10. 4 
74.8 5.30 | October .......... 85.2 7. 83 
69.1 | 6.11 November ....... 86.8 6. 32 
69.9 7.64 December ...... 88. 6 5.12 
72.7 | 10. 03 


TABLE 4.— Diurnal periodicity of moisture as shown by the average depar- 
tures from the annual mean at Pare St. Maur. 


Relative (Vapor pres- | Relative Vapor pres- 
Hour. | humidity. | Hour. humidity. 
Per cent. mm, Per cent. mm 
| +10.0 — 0.06 —15.0 + 0.02 
+11.8 — 0.19 —15.7 — 0,06 
OB. +12.5 — 0.26 —14.0 — 0.04 
MM. $12.6 — 0.28 —10.9 0. 00 
ccc +11.3 — 0.22 — 6.9 + 0.09 
+ 8.6 — 25 + 0.19 
+ 45) + 0.04 + 1.1 + 0.20 
— 95) 3.7 + 0.17 
— 95 6.11 || lipm..... + 7.4 + 0.06 
28 + 0.06 Milinizhi + 8.9 0. 00 


In addition to the elaborate tables, of which we have given 
only the monthly means, Moureaux gives some very interesting 
data relative to the extreme values. Thus the relative humid- 
ity was as low as 8 per cent on the 27th of March, 1899; 10 
per cent on March 30, 1893; 11 per cent on April 1, 1892, 
April 24, 1893, April 2, 1894, and April 14, 1898; 12 per cent on 
August 18, 1892, February 26 and 27,1899, and April 21, 1901. 


June, 1905. 


It is evident, therefore, that very low relative humidities occur 
principally in April and occasionally in February and March. 
Saturated air occurs mostly in the cold season, with a maximum 
of 28 days during December, 1879. The monthly means of 
relative humidity attain their maximum, 84.2, in 1879 and the 
minimum, 74.4, in 1893. The maximum humidity occurs in 
December and diminishes continually until April. The year 
1879 was remarkable as having seven months during which 
the humidity was the maximum on record. The lowest monthly 
mean was 51.6 during the great drought of April, 1893. 


THE GUANGO, OR RAIN TREE. 

Mr. Fred. Turner, Fellow of the Linnean Society, commu- 
nicates to the Daily Telegraph, Sydney, N. S. W., of May 27, 
a short article on the rain tree, or guango, of Australia. He 
says that during the past 30 years few trees have received 
more attention than this from both scientific and practical 
men. At one time and another, writers have recommended 
its extensive cultivation in the drier parts of the world in order 
to provide moisture and make the desert blossom as the rose. 
Its botanical name is Pithecolobium saman, Benth.; it is indige- 
nous to Brazil and Central America, but is now raised success- 
fully in many other regions, and is a beautiful umbrageous 
tree of remarkably quick growth. Mr. Turner states that he 
has raised more than 300 seedlings in the Botanic Gardens of 
Brisbane, Queensland. As the latitude of Brisbane is about 
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27° 30’ S., on the northeast coast of Australia, it would seem, 
at first thought, as though this tree would flourish in the 
analogous climates that we have on the southeast coast of the 
United States, especially the coasts of Georgia, Florida, and 
Texas, but Mr. David Fairchild, of the Bureau of Plant Indus- 
try, states that several experiments at introduction have not 
met with decided success. ‘Turner states that he has planted 
the guango in various soils and situations and they made 
remarkable growth during the summer months, especially after 
the January rains, but the leaves fell off at the approach of 
winter and the plants died down to within two inches of the 
ground. Southern Queensland was too cold, but northern 
Queensland, corresponding to our Florida, was fairly well 
adapted. The fruit consists of four to eight seeds, embedded 
in a saccharine pulpy matter very pleasant to the taste; the 
mature seed pods are largely used as feed for stock. They 
are of a light brown color, about a quarter of an inch thick, 
and from six to ten inches long. 

Of course the readers of the Review do not need to be told 
that trees will not provide moisture or bring rain, but on the 
one hand such trees as the guango may be helpful in draining 
wet lands, and, on the other hand, the cool, moist air settling 
down from their leaves during the nighttime may provide a 
local condition that will make it possible for certain plants to 
grow in their neighborhood, that would otherwise be killed by 
the heat and the dry air. 


THE WEATHER OF THE MONTH. 


By Mr. Wm. B. Stockman, Chief, Division of Meteorological Records. 


PRESSURE. 


The distribution of mean atmospheric pressure is graphically 
shown on Chart VIII and the average values and departures 
from normal are shown in Tables I and V. 

The mean pressure for the month was high generally east 
of the Mississippi River, except in the greater part of New 
England and northern New York, with values ranging from 
29.95 to 29.99 inches; it was also high on the north Pacific 
coast where the values ranged from 29.95 to 30.07 inches, the 
crest overlying the mouth of the Columbia River. The mean 
pressure for the month was low over the southern and middle 
Plateau and the western portions of the southern and middle 
slope regions, the minimum values, ranging from 29.71 to 
29.75 inches, being reported from Arizona and southern Utah. 

The mean pressure for the month was above the normal in 
extreme western Texas and southeastern New Mexico, and, as 
a rule, along the northern border from Lake Huron westward to 
the Pacific coast; elsewhere the pressure was below the aver- 
age. Positive departures ranging from + .05 to + .07 
inch occurred in western South Dakota and southeastern 
Montana; negative departures ranging from — .05 to — .08 
inch occurred in southern Florida, west-central Colorado, 
Utah, and north-central California. 

The mean pressure increased from that of May, 1905, in the 
Mississippi, lower Missouri, and Rio Grande valleys, and the 
southern slope and north Pacific regions; elsewhere the mean 
pressure decreased. Asa rule the increases were slight, the 
greatest, + .06 inch, occurring in central Texas, while over 
eastern Montana, northern Utah, interior California generally, 
and southwestern Arizona, the decreases ranged from — .05 to 
— .10 inch. 


TEMPERATURE OF THE AIR. 

The mean temperature for the month was below normal in 
New England, Middle Atlantic States, Lake region generally, 
North Dakota, northern slope and northern Plateau regions, 
the western portions of the middle and southern Plateau 
regions, the Pacific districts, along the south Atlantic coast, 
and extreme southern Florida; elsewhere’ it was above the 
normal, 


The greatest negative departures ranged from —4.0° to 
—5.0° and occurred over central New England, western North 
Dakota, and southwestern Idaho. The greatest positive de- 
partures ranged from + 2.0° to + 2.8° and occurred over 
northwestern Arkansas, western Missouri, southern Kansas, 
Oklahoma, and southeastern Colorado. 

The temperature was 10°, or more, below the normal gen- 
erally over New England on the 7th, 8th, 20th, 21st,and 27th; 
over the lower Lake region on the 27th; upper Lake region 
on the 26th and 27th; over the northern portion of the Mis- 
souri Valley on the 18th, 21st, 22d, 24th, 25th, and 26th, and 
over the central portion on the 27th; northern slope, 16th, 
17th, 18th, 23d, 24th, and 25th; North Dakota, 10th, and 
15-24th, inclusive; and northern Plateau, 27th. The tempera- 
ture was 10°, or more, above the normal generally over the 
lower Lake region on the 18th; upper Mississippi Valley, 4th 
and 5th; Missouri Valley, 3d, 4th, and 5th; northern slope, 
Ist, 2d, and 3d; North Dakota, 2d, 3d, and 4th; and middle 
slope, 3d, 4th, and 5th. 

The mean temperature for the month was as low as any 
June since the establishment of the station at Flagstaff, Ariz., 
Independence and San Francisco, Cal.; 1° lower than any 
June recorded at Eastport, Me., and Modena, Utah; and 3° 
lower at Mount Tamalpais, Cal. 

The maximum temperature was as high as any recorded 
during June at Hatteras, N. C., and the minimum as low as 
any June recorded at Block Island, R. L, Richmond, Va., and 
Tampa, Fla., and at Portland, Me., 1° lower than any previous 
June recorded. 

Maximum temperatures of 100°, or higher, were reported 
from west-central Kentucky, central Missouri, southwestern 
Kansas, western Oklahoma, northeastern and southwestern 
New Mexico, west-central Texas, southern and western Arizona, 
the interior of southern California, north-central Louisiana, 
and south-central Arkansas. 

Freezing temperatures were confined to extreme northern 
States and the western mountain regions. 

The average temperatures for the several geographic districts 
and the departures from the normal values are shown in the 
following table: 


264 
Average temperatures and departures from normal. 
| tempera- tures 
tures ‘or epartures 
Districts, 23 forthe | current he since 
current | month. January 1. January 1. 
New England 60. 6 —24 —10.5 —1.8 
Middle Atlantic ................. 12 69.6 — 0.5 — 7.1 —1.2 
South Atlantic .............60055 10 77.2 | + 05 —49 —0. 8 
Florida Peninsula* ............. 8 80.7) + 0.9 +25 +0.4 
9 79.8 +10 — 7.4 —1.2 
Ohio Valley and Tennessee. ..... il 73.5 + 0,2 —&9 —1.5 
Lower Lake . .. 8 67.1 | —12 —11.5 —1.9 
Upper Lake ... .. 10 61.2 | —7.4 —1.2, 
North Dakota 8 59.9 — 3.9 +17 +0.3 
Upper Mississippi Valley... ..... 11 71.4 | + 0.2 —7.8 --1.3 
ssouri Valley ll 70.5 | — 6.1 — 5.8 —1.0 
Northern Slope. 7 61.1 — 1.9 — 2.2 
Middle Slope ......... 6 73. 8 +22 — 7.1 —1.2 
Southern Slope*...............5 6 77.5 +14 —12.5 —2.1 
Southern Plateau *.............. 13 72.3 ~ 16 — 2.9 —0.5 
Middle Plateau * ............... 8 63.7 — 06 +46 +0.8 
Northern Plateau*®.............. 12 59.7 — 0.8 + 7.2 +1.2 
North Pacific. 7 57.1 05 + 8.9 +1.5 
Middle Pacific... ........ 5 62.9 —1,.2 + 6.7 


=a Regular Weather Bureau and selected cooperative stations. We 


In Canada.—Prof. R. F. Stupart says: 


The mean temperature of June was lower than average in nearly all 
of the Dominion, portions of British Columbia and some few 
districts in Ontario alone showing an average meanrecord. The largest 
negative departures, amounting to between 4° and 5°, occurred in Nova 
Scotia and Prince Edward Island, and departures ranging between 3° 
and 5° were registered in Manitoba and over a large portion of the 
Territories. 


PRECIPITATION. 

The distribution of total monthly precipitation is shown on 
Chart II. 

The distribution of precipitation was very irregular. Along 
the south Atlantic coast, the western portion of the east Gulf 
States, and in the lower Missouri Valley there was a deficiency 
of from 2.0 to somewhat more than 4.0 inches. Over southern 
New England, southwestern Pennsylvania, west-central New 
York, central lower Michigan, northeastern Minnesota, south- 
eastern Iowa, south-central North Dakota, east-central South 
Dakota, central Nebraska, north-central Kansas, northeastern 
Washington, and southeastern Texas there was an excess of 
from 2.0 to somewhat more than 4.0 inches. 

By geographic districts the precipitation was normal in the 
Ohio Valley and Tennessee; below normal in the Middle At- 
lantic, South Atlantic and east Gulf States, Florida Peninsula, 
Missouri Valley, middle and southern slope and middle Pla- 
teau regions, and the middle and south Pacific districts. 

The precipitation was less than any recorded during June 
since the establishment of station by .01 inch at Flagstaff, 
Ariz., .02 inch at Modena, Utah, .03 inch at Raleigh, N. C., .15 
inch at Hannibal, Mo., .27 inch at Columbia, S. C., .34 inch at 
Kansas City, Mo., 1.14 inches at Wilmington, N. C., and 
1.32 inches at Elkins, W. Va.; and .01 inch greater than any 
previous June at Tacoma, Wash., .14 inch at North Platte, 
Nebr., .16 at Nantucket, Mass., .33 inch at Valentine, Nebr., 
.85 inch at Pocatello, Idaho, .52 inch at Seattle, Wash., .86 inch 
at Syracuse, N. Y., and 1.08 inches at Houghton, Mich. 

Rains were general over New England on the 6—8th, 11-13th, 
19th—22d, inclusive, 26th and 27th; Middle Atlantic States 7th, 
llth, 12th, and 19-24th, inclusive; South Atlantic States 16- 
18th, inclusive, and 24th and 25th; Florida Peninsula 21st; 
east Gulf States 22d, 23d, 27th, and 28th; west Gulf States 21st, 
22d, and 25-—27th, inclusive; Ohio Valley and Tennessee 7th, 
llth, 15th, 19th—23d, inclusive, and 26th; lower Lake region 
2d, 4-7th, inclusive, 10th, 11th, 16th, 21st, and 26th; upper 
Lake region Ist, 4—6th, inclusive, 9th, 10th, 17th, and 25th; 
upper Mississippi Valley 9th, 10th, 18th, 20th, 25th, 28th, and 
80th; Missouri Valley 19th, 20th, and 30th; North Dakota 4th, 
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5th, 9th, 18th, 15—18th, inclusive, 20th, 23d, and 28th; north- 
ern slope 4th, 8th, 9th, 17th, and 22d—24th, inclusive; middle 
slope 19th, 21st, and 30th; northern Plateau 2d, 4th, and 24th, 
and north Pacific coast 3d, 5th, and 24-—27th, inclusive. 


° Average. | Departure. 
Districts. = | Accumu- 
a3 Comment betes 
mon mon since 
Zz, normal. | Jen. 1 
Inches. Inches. | Inches. 
in 4. 57 149 +1.5 —3.9 
12 3. 26 89 —0.4 
Florida Peninsula®..................... 8 5. 02 72 —2.0 —0.1 
9 3.81 73 —L4 +0.7 
7 6.11 134 +41 
Ohio Valley and Tennessee.............. 11 4.35 100 0.0 —2,8 
3. 99 11 10.4 —1.3 
10 4.40 119 $0.7 
4. 28 120 —0.3 
Upper Mississippi Valley................ 11 4.98 109 40.4 —1.6 
11 2. 84 88 —0.5 $0.3 
7 3. 16 119 $0.5 +1.8 
Middle + 6 2. 82 93 —0.2 +3.5 
6 2. 50 68 —1.2 +5.8 
Southern Plateau*...................... | 0. 58 121 40.1 46.1 
are 8 0.19 32 —0.4 +1.1 
co | 12 2. 08 141 +0.6 —0.9 
7 2.20 105 +01 —7.0 
5 0. 08 17 —0.4 —2.6 
4 0.01 | 9 —0.1 +8.1 
| 


* Regular Weather Bureau and selected cooperative stations, 


In Canada.—Professor Stupart says: 


The rainfall did not differ much from the average in British Columbia, 
but to the eastward of the Rockies, in the Northwest Territories and 
Manitoba, there was considerable excess in most districts and this was 
especially the case in southern Alberta where Calgary recorded 5.8 
inches, which is considerably more than twice the average fall. In north- 
ern Saskatchewan there was a small deficiency. In Ontario an excess 
was fairly general, but in Muskoka and near the north and east shores 
of the Georgian Bay there was a marked deficiency. In Quebec and 
northern and western New Brunswick the fall was average, or a little 
below, while over the larger portions of the Maritime Provinces there 


was a small excess. 


CLEAR SKY AND CLOUDINESS. 


The cloudiness was normal in the southern Plateau region; 
below normal in the South Atlantic and west Gulf States, 
Florida Peninsula, Ohio Valley and Tennessee, southern slope, 
middle and northern Plateau, and the middle and south 
Pacific regions, and above normal in the remaining districts. 

The distribution of clear sky is graphically shown on Chart 
IV, and the numerical values of average daylight cloudiness, 
both for individual stations and by geographic districts, appear 
in Table I. 

The average for the various districts, with departures from 
the normal, are shown in the following table: 

Average cloudiness and departures from the normal. 


£o. 
Districts. E Districts. E 
New England ............... 6.2 | + 1.1 | Missouri Valley ............. 5.7) + 0.9 
Middle Atlantic.............. 5.5 + 0.5 | Northern Slope.............. 6.5) +07 
South Atlantic ............... 4.7 | — 0.2 || Middle Slope ................ 46 406.9 
Florida Peninsula............ 4.2 | — 1.3 || Southern Slope.............. 3.7) —0.7 
vires 5.0 + 0.2 | Southern Plateau ........... | 1.9) 0.0 
—0.4 | Middle Plateau ............. 27; —as 
Ohio Valley and Tennessee.... 49 | — 0.1 | Northern Plateau ........... | 4.5 _- 0.6 
Lower Lake + 6.8 || North Pacific................ 65) +04 
Upper Lake 5.6 + 0.4 | Middle Pacific .............. | 28) 
North Dakota ................ + 1.2 || South Pacific................ 32) —01 
Upper Mississippi Valley... . + at | | | 
HUMIDITY. 


The relative humidity was normal in New England, east 
Gulf States, and the middle Plateau and middle Pacific 
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regions; below normal in the South Atlantic States and F lor- WIND. 
ida Peninsula, and above normal in the remaining districts. The maximum wind velocity at each Weather Bureau station 
The averages by districts appear in the following table: fora period of five minutes is given in Table I, which also gives 
the altitude of Weather Bureau anemometers above ground. 


A relative humidity and rtures from the normal. 
ates idity and depa fi Following are the velocities of 50 miles and over per hour 
| 2g. | les registered during the month: 
soa 

Stations. 3 Stations. rae 

New England BS 0 Missouri Vall | | +5 : 

ew England ...............- = 
Middle Atlantic.............. | 76 +3 Northern slope. 66 | +9 = 

South Atlantic ............... 73, Middles Slope 64 +4 | 

Florida Peninsula. ........... 74 — 6 | Southern Slope.............. 68 + 8 Bismarck, N. Dak,....... 56] ne 51 nw 

West Gulf. 77| Middle Plateau.............. | 37 0 Duluth, Minn............ 6| 59] ne. | De 23 52 | nw 

Ohio Valley and Tennessee... 71 + 1 || Northern Plateau ........... 56 +S Paso, Tex.... 15, 52] w. |} 24) nw 

76 + 5 North Pacific 81 | 5 Lincoln, Nebr............ 30 | 56) nw 

LORD 75 + 2. Middle Pacific own 0 Minneapolis, Minn.. nw. | Mount Weather, basse 22 54) nw 

North Dakota................- 75 68 | 24, s. | Valentine, Ne br.. 60 | se 

+3 Mount Cal. . 60] nw, 


Upper Mississippi Valley..... 73 


DESCRIPTION OF TABLES AND CHARTS. 


By Mr. Wa. B. Stockman, Chief, Division of Meteorological Records. 
For description of tables and charts see page 20 of Review for January, 1905. 
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Stations. 


New England. 
Fast 


Concord, 
Northfield........... 
Nantucket .........- 
Block Island ........ 
Providence ........- 
Hartford. ........... 
New Haven......... 
Mid. Atlantic States. 
Binghamton ........ 
New York........... 
Harrisburg.......... 
Philadelphia ........ 
Scranton 
Atlantic City........ 


Washington 
Lynchburg.......... 
Mount Weather ..... 
Richmond. .......... 
Wytheville.......... 
Atlantic States. 
Asheville ........... 
Charilotte............ 


Wilmington ........ 
Charleston .......... 
Columbia, 8. C...... 


Jacksonville ........ 
Florida Peninsula, 


Pensacola ........... 
Montgomery ........ 
Meridian. ........... 
Vicksburg. .......... 
New Orleans ........ 
West Gulf States. 

Shreveport.......... 
Fort Smith.......... 
Little Rock ......... 
Corpus Christi ...... 
Fort 
Galveston. .......... 
Palestine..... 
San Antonio........ 
Ohio Val. and Tenn. 
Chattanooga ....... 

Knoxville... ........ 
Memphis............ 
Nashville ........... 
Lexington .......... 
Louisville. .......... 
Evaneville.......... 
Indianapolis ........ 
Cincinnati 
Columbus. .......... 
Pittsburg ........... 


Sandusky ........... 


Milwaukee.......... 


Elevation of 


= 


x 


z 


617 49 86 
1,138) 11 | 47 | 


| Actual, reduced to 


instruments, 
» | 
2% 
2 
es 
Be 
i.e 
3222 
aa 
| 
108 81 117 | 
288 7 79 | 
16 | 60 | 
125/115 181 | 
12) 14 90 | 
26) 11 | 46 
159| 57 | 67 
159/115 (132 | 
106) 116 
97/102 
875, 79 90 
314/108 
374) 94 104 | 
117|116 |184 | 
805/111 119 
52| 39 | 48 | 
17| 48 | 52 | 
123) 69 117 | 
112) 59 76 
681| 83 | 88 | 
1,725, 10 | 57 | 
91/102 (111 
144) 82 | 90 
2,293) 40 | 47 
2, 255) 53 | 75 
773| 68 | 76 
11) 12 | 47 | 
876| 71 | 79 | 
78 82 | 90 | 
48) 14 | 92 
851| 41 | 57 
180) 89 | 97 
81 89 
43/101 129 
28) 10 | 48 
10 | 53 
34 
1, 174/190 216 
93 99 | 
56| 79 | 96 | 
700/136 |143 | 
57 88 | 96 | 
223/100 |112 | 
375| 84 | 93 
74 
21 


28 


Pressure, in inches. 


mean of 24 hours. 


29.17 


BES 
= 


= 


te 


Sea level, reduced — 
| 


to mean of 24 hrs. 


29. 95 


= 


| 


| 


|Mean max. 


mean min, + 2, 


61.0 


~ 


SEX 


~JI-) 


3 
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| Departure from 


normal, 


& 


| Maximum. 


| 


Mean maximum, 


Minimum, 


TABLE I.—Climatological data for U. S. Weather 


Tem erature of the air, in degrees P 
Fahrenheit. 


| 


| Mean minimum, 


Greatest daily 


range. 


Mean wet thermometer. 


Mean temperature of the 


dew-point. 
| Mean relative humidity, | 


per cent, 


inches, 
| 8 
| 
| 
= 
. | £8 
= 
3.03 0.5 
3.08 |— 0.3 
3.81 0.7 
3.89 + 0.8 
5.23 22 
6.50 3.7 
5.16 + 2.6 
5. 87 2.9 
3.26 0.4 
58 |— 0.1 
83 0.5 
18 |+ 1.0 
79 |— 1.5 
7 ix 
27 |— 0.9 
82 |— 1.4 
05 0.0 
52 | + 0.5 
92/4 1.5 
97 
26 |— 2.0 
10 


CHAVIS 


| 
| 
| 
| 


Bureau stations, June, 1905. 


Precipitation, in 


| = 
= 
st 
28 
le |g 
|3 
= 
11 | 5,567 
15 | 5,601 
14 | 3,193 
16 | 5,184 
15 | 6,573 
14 | 10, 903 
16 809 
13 | 4,057 
9} 5, 027 
| 11 | 5,619 
| 5,017 
| 18 | 3,784 
| 41 | 7,275 
| 11 | 4,281 
12 | 7,089 | 
14 | 45674 
11 | 5,718 
9 | 5,861 
12 | 4,944 
4,140 
13 | 2,527 
11 | 8,696 
11 | 6,081 
11 | 3,825 
14 | 2,981 
10 | 3,706 
6 | 4, 280 | 
9 | 9, 463 
11 | 4,151 
9 | 5,669 
| 8 | 8,093 
| 5 | 4,692 
| 10 | 4,508 
| 6 | 5,191 
| 7 | 5,829 
| 6,033 
| 8 | 5,420 
| 15 4, 837 
7, 155 
11 | 3,940 
| 5 6, 592 
| 12 | 4,512 
110 | 3,919 
| 6 | 3,990 
12 | 2931 
| 13 | 4,068 
| 12 | 5,078 
10 4,141 
| 10 | 4,933 
| 15 | 4,218 
| 9 | 8,003 
| 8 | 6,843 
| 71] 7,404 
8 | 4,547 
10 | 4,172 
7 | 5,697 
15 | 4,384 
12 | 4,461 
13 | 5, 046 
12 | 4,098 
12 | 5,932 
11 | 5,161 
7 | 4,661 
9 | 6,537 
11 | 4,542 
13 | 6,897 
12 | 6,168 
13 | 3,338 
16 | 2,350 
11 | 7,598 
15 | 5,250 
| 14 | 4,810 
17 | 6,169 
12 | 5,525 
11 | 8,169 
10 | 4,945 
10 | 5,814 
| 10 | 6,172 
10 | 6,668 
| 15 | 5,133 
8 | 6,073 
14 | 5,040 
13 | 5,895 
10 | 6,268 
11 | 5,176 
11 | 8,717 
12 | 6,878 
| 14 | 6,928 
| 19 | 9,323 


Wind. 
Maximum 
velocity. 
| ger 
. 
3° io 3 
isis 
2 =| isis 
| | | 
s. |19/5 
se, 36 one. 2 67 
se, 25 | n. 26 
s. 34) nw. | 3/4 
sw. | 31) nw. | 3/9 
sw. 46° ne. 6 6 
sw. | 46/ nw. | 26/9 
sw. | sw. | 26/9 
8. 81 | sw. | 26/7 
8. 31 | w. | 9 
33 se, | 
w. 23 nw. | 26 | 6 
w. 46 nw. | 26/7 
nw. | Bin | 6/9 
sw, 31 n. 6 6 
sw. | 36) w. 268 
sw. 31) nw 27 8 
8. 24° sone. 
8. | 28) w. 6. 6 
s. | 28/ n. | 2/9 
| 21 | s. | 20/8 
nw. | 54/ nw. | 22 
sw. | 24/ nw. | 19 11 
w. 19 w. 24011 
nw, | 23) nw. | 26 | 6 
sw. | nw. | 24/7 
sw. | nw, | 24 18 
sw. | 22; e. | 17 /11 
sw 31 nw. | 24/7 
e. | 40 ne. | 8/12 
e. 20 | |} 
se, | ne 27 (14 
e. e. |} 8|7 
39) 25 10 
2% se. 234 
e, 25 | e. 24 16 
ne 33 | nw. | 20 13 
39 | nw 28 11 
s. 27 | s. | 22) 6 
w. 34) sw. 16 12 
sw 35 | e. 18 6 
s. 22 sw. | 22 12 
sw. | 36) nw. | 13 11 
sw. | 24) nw. | 16 
sw. | 31 nw. | 17/9 
sw. | 39/8. | 17/8 
se 30 se. | 18 15 
e, 33 | nw. | 9 
8. 28) nw. | 20 10 
se 27 | s. 26 16 
23 | 20/12 
40 se, | 25 16 
se 24 | se. | 27 |18 
s. 90) s. | 27/17 
s. 31 | sw, 23 
sw Bsiw. 
sw 42 sw. | 27 
27 se. | 15/10 
sw 30) nw. | 11 11 
sw. | 27/| n. 18 10 
30 | Ww. 1s | 9 
s, 38 n. 17; 9 
sw $2 | sw. 6 12 
sw. | 42) nw. | 19/11 
nw 2) sw. | 17/11 
sw. | se, 16 17 
n. 15 | sw 7\7 
sw Ww. 4 
30, se. | 7/8 
sw 27 | w. | 269 
41iw. | 26) 8 
w. 30, w. | 
n. 38 | nw. | 26 9 
ne 26 | nw. | 7 13 
e, 20 sw. | 5 15 
sw 26 | e. 6 8 
se 31) se. | 8/9 
s. 27 | nw. | 25 14 
s, | sw. | 6/9 
w. 24) 2112 
nw. | 39/8. | 3/7 
ne. | 34/ nw. | 7/8 
w. 
ne. | 41 ne. 26 
n. 36 §|9 
ne, | 4 in. | 25) 6 
ne ne. | 6/5 


| Partly cloudy days. 


= 


| Cloudy days. 


= 


ae 


tenths. 


3 


| Total snowfall, 


EEO 


June, 1905 | 
| | 
3 | | | 
° 
| | 
| 
| 
| | | | 
29.85 | 29.93} .00 | 78 | 2459) 39 | 7) 45 | 26) 49 46 | 84 8 17 
Portland, Me 29. 82 | 29.94 |— .01 | 90 | 1867) 41) 2) 51 | 37) 55 | 52 | 77 5 18 
29. 63 | 29.94 — 02 | 91/18 75| 51 11 14 T. 
29.01 | 29.95 |— .01 | 86 | 18) 70 | 33 | 7) 47 | 40) 56 | 53 | 77 13, 13 
29.81 | 29.94 |— .02 90 | 18) 74| 46) 57 33 | 59 | 55 | 75 7, 14 
29.94 | 29, 95 = | 79 | 66 | 8| 58 | 25 | 57 | 56 | 90 12 12 
29.93 | 29.96 .01| 80 15 67 | 9 55 | 21 | 58 | 56 | 89 11 10 
29.79 | 29.96 |— .01 | 64.4 88 | 18) 74) 42) 9 55 | 36 | 59 | 55 | 75 11) 10 
29.78 | 29.95 |— | 66.2 88 | 15 76) 44| 8) 56 | 34 | 59) 55 | 71 1310 
29. 84 | 29.95 |— .02 | 65.5 |— 1.8 87 | 26) 75 | 45) 7) 56) 32 | 59 | 56 | 74 13 8 
| | %6 
29.84 | 29.94 |— .08 | 67.0 |— 2 87 | 18) 77 | 44 57 | 34| 61 | 58 75 12 11 
29. 03 | 20.93 —‘02| | 88 | 19] 75| 4) 56) 9 15 
THR -.02| 688 02 90/18 78| 51 | 8 60) 28 | 63 60 | 78 12 11 
29.57 | 29.96 |— .03 | 69.8/— 0.7 93/19/78 | 48) 61 | 28 | 64 | 73 7 14 
29.85 | 29.97 |— | 70.8 |— 0.9 94 | 19 80| 52) 1) 62) 38 | 63 | 58 | 69 15, 9 
29.12 | 29.97 |— | 67.6 |.......; 90 | 77 | 42] 4] 58 | 35 | 62 | 59 | 75 6 16 
2.92 | 29. 98 | 66.0 88 | 72| 48 | 9 60| 32 | 62 | 60 | 82 1 
Cape May .......... 29.98 | 30.00 66.7 |— 1.5 | 88 | 72| 52| 61} 62)....).... 16 
29. 84 | 29. 97 72.2 |— 1.3 95 | 19) 81 | 53) 1) G3 | 81 | 65 | 60 | 69 
29. 85 | 29.97 71.8 |— 1.4 | 93 | 19) 81 | 47) G3 | 29 | 65 | 62) 74 15 
29.24 | 29.97 74.3 | | 98 | 19 | #9 | 9 65 | 27 | 68 | 65 | 76 21 
28,20 | 29.97 67.0 |......./ 89 | 19) 74] 46 | 1) GO| 2t | 62| 59 | 80 12 
29.89 | 29. 99 | 7%8 |— 1.3 | 94) 6 82) 53| 2) 66 26 | 67 | 63 | 74 13 
29. 84 | 29.99 74.2 |.......| 96 | 2) 84) 65 28 18 
27. 66 89 79) 43 | 9) 59) 33) 64) 62 | iM 
| | | | 
| 29.99 | 70.6 | 87 | 81} 49| 60 | 31 | 64 | 80 16 
(29. 99 | 77.5 | + 95 | 20 87| 55) 9 68 | 23 | 68 | 64) 68 16 
29. 99 74.5 | 91) 24 80) 59) 9 69 | 18 | 69 | 66 | 77 | 
Raleigh ............ 29. 97 75.9 | 4 20/85) 53| 9 67 | 25 68/65 73 16 
29. 97 75.8 |— 9 | 24) 84) 55) 2) 68 | 26 | 69 | 66 | 75 22 
29. 98 79.0 |— 97 | 24) 85 | 19 | 72 | 69 | 76 14 
29. 97 97 | 26; 90 | 58 | 10 69 | 27 | 70 | 65 | 67 15 
Augusta. ...... 29. 97 98 12 90 | €0 | 70 | 27 70 | 66 | 67 15 
Savannah .......... 29. 99 97 | 26) 88 | 65 10| 72 | 27) 71 | 68 | 74 - 16 
Jupiter... 29. 96 94 | 29 87 | 69/12) 74/19 | 74 | 72 | 78 24 
Key West........... 20. 95 90 | 27) 87| 74| 3 78/13 75 | 72) 71 
| 2Y. 95 | 94 | 23,90! 64/ 6 71 | 26) 73 70 | 74 15 
| | 
Atlanta 29. 98 91 | 20, 86 | 60 10) 68 | 24) 69 | 65 | 73 
Macon 29-98 | 94] 12) 89 | 62] 10) 70} 27 |....)....)....| 13 
29. 98 8 87 | 68 | 2) 7 | 
29. 98 93 | 20} 89 | 2) 70/ 
29. 98 9 | 8 90) 66) 2) 74) 23 73 | 70 | 73 | 
29. 98 95 | 61 | 2) 71| 28 71 | 68 | 73 
96 92) 11) 88| 58/52) 69 | 28 
29. 96 | 92 | 12) 87 | 65| 1) 71 | 21 | 72| 80 
29. 96 | 93 | 88 90 | 69 15) 74) 20 | 74) 71 | 74 
68 | 29.94 |— 81.2 9% | 15, 90| 68| 1) 73 | 26 | 70 | 76 
44 | 29.91 |— .03 | 789 | 4 95 18) 60/ 1 70 | 27 72 | 69 | 76 
56 | 29.98 |— .03 | 78.4 | 95 | 17, 87| 1) 70 | 22 | 72 | 69 | 76 
88 | 29.90) — .01 | 80.9 |+ 89 | 15 86 | 70/25 76 | 16 | 76 | 81 | 
21 | 29.91 | 96 | 11] 89 | 67 | 23) 71 | 25 
8829.94 Bor) 4 88 | | 71 | 22 78/15 76 73 | 78 +26 
5 39 | 29.91 | 94| 87| 65/22) 72| 21 | 70/77 1.2 
7 17 | 29. 88 | 95 | 14) 89 | 66 | 2) 71 | 23 | 72 | 70) 7 + 3.3 
80 | 29.91 | 95 | 19) 90 | 3) 71 B | 
762/106 112 29, 99 g2 | 19 | 57 67 | 29 69 65 | 71 17 7 
1,004 35 | 88 29.98 |— 18 85 | 52 | 65 | 29 | 67 | 64 | 72 6 5 
399) 76 | 97 29. 97 | 94 | 17/86) 71 | 22) 71 67 | 73) 10 
546/122 134 29.97 |— 18 86) 56 67 | 29 | 69 | 65 71) 7.31) 4 14 6 
989) 75 |102 29. 97 |— 92 | 18) 81) 54 64 | B31] is, 6 
525/114 136 29. 98 | 98 18 86 | 56 66 | 30 67 | 62 67) 4.08 — 11 
72 | 82 29. 95 | 96 | 18) 86] 55 20 14 
822 154 | 164 29. 96 |— 91 | 17) 51 62 | 29 65 | 61 | 69) 3.64 |— is 8 
628/152 | 160 29.96 | — . 08 94 | 19) 83) 55 | 65 | 25 | 65 | 60 | 64) 236 |— 11) 7 
824/173 190 29.96 |— 92 18 80| 50) G1 | 29 | 64 | 60 | 72) 278 | s 
842 336 352 29.96 — .03 92 19) 81 | 48 62 | 28 63 | 58 | 66) 6.64) | 
638, 77 84 29.97 |— .08 94 18 82) 48 62) 33 66 | 62/74) 3.43 — 8 5 
1,940) 41 | 50 29.98 |— .02 91 | 20) 39) | 30 62 | 59 79 3. 93 | 15, 8 
| | 
Lower Lake Region. | | 3.99 4 
767/178 |206 29.94 .08 87 15 70) 46 58 | 23 60 56/77) 3.45 15 11 6. 
Oswego..............| 335) 76 | 91 29.94 — .03 ~ 86 15 69) 43 53 | 27 | 58 | 55 | 80) 3.62 | 7, 15 
Rochester...........| 523 81 29.39 29.96 — .01 - 89/15 74) 43 57 | 27 | 60 | 57 | 76 | 6.06 | + 4 17 6. 
Syracuse............| 597 97 |113 29.95 |— . 02 87 | 18) 74) 44 57 | 26 |....|....|....| 666 ]..... 9) 18 
713) 92 102 19 | — .05 87 | 18| 73 | 46 59 | 24 61 | 57 | 74) 2.86 |— 10 11 
762 190 |201 | 29.15 — .02 85 | 25,73) 48 60 | 23 | 62/59 | 76) 2.73 10 11 5.4) 
629 62 70 29.29 6 —.02 89 | 17) 76) 50 G1 | 26 &95 5 12 
628/120 127 | 29. 29 7) .00 89 18 78) 50 60 26 62/58/72) 4.81 7) 8 |4.2) 
y 730)153 193 | 29.17 — .01 | 89 | 18, 76 | 47 59 | 26 | 61 | 58 
Upper Lake Region | | | | | | 5. ‘ 
Alpena..............| 609 13 | 92 | 29.31 7 + .01 86 19 70) 40 3 88) 13 
Escanaba............. 612 40 | 48 + .08 82 | 19) 67 | 42 | 27) 50 | 26/55/51 | 75) 5.21 | 12 
Grand Rapids.......) 707/127 165 00 92 17 78| 45 27) 29 60/56 7.10 14 
Houghton ..........| 668 66 | 74 .02 83 | 90) 6B | 41} 27) 96 5 40).. 9 
Marquette...........| 784 76 |116 + .05 — 22/87/1466) 40) 6 48/34 47/72) 3.79 12 
Port Huron.......... 638, 70 120 + —0.9/ 96/1972) 41/ 54/ 273 9 
Sault Ste. Marie..... 614 40 61 — 22/83 | 15 69) 3 47/35 53) 74) 2.77 13 
823 241 274 29.97 | + .O1 —1.3/91; 6 73) 49| 2 40/59/56) 3.27 — 
681 124 |142 29.98 .0% 5) 72) 48 3 54) 387/57) 75) — 10 
Green Bay.......... 2.96 87/14 73, 43) 3 54) 32 59) 76) 
EZ 29.95 .03 | 81/14 38) 6 47) 48) 78) 8.75 4 13 
| 


June, 1905. 


instruments, 
- 
Stations. 2i 
[sale 
ES 
North Dakota. re 
935, 8 57 
Bismarck ........... 1,674 16 57 
Devils Lake.........| 1,482 11 | 44 
Williston sorte | 1,875 14 | 44 
Uj Miss. Valley. | 
208 
714 71 | 87 
974 78 
Charles City .......- 1,015 8 | 58 
Davenport .......... | 606 79 
Des Moines ......... 861 101 
698 100 117 | 
614 63 78 
rere 356 87 93 
536 64 
609 11 45 
Springfield, Ill...... 644 82 93 
on 534 109 
567/208 217 
Missouri Valley. 
Columbia, Mo....... 784 11° 84 
Kanens City ........ 963 95 
Springfield, Mo ..... , 324 98 104 
1,189 75 84 
1,105 115 121 
Valentine .......... 2, 598 54 
1, 135 164 
, 572 50 
1, 306 67 
1, 233 65 
Northern Slope 
2, 505 44 
rr 4,110 56 
2, 962 34 
Rapid City.......... 3, 234 50 
Cheyenne .......... O88 64 
Yellowstone Park... 6,200 47 
North Platte........ , 821 52 
Middle Slope 
5, 291 136 
Pueblo 4, 685 86 
Concordia .......... 1, 398 | 47 
2, 509 
1,358 7 86 
Oklahoma .......... 1,214 86 
Southern Slope. | 
1, 738 
Amarillo..... 3,676 | 49 
3, 578 57 
Southern Plateau. | 
3, 762 110 
7,013 39 
6, 907 44 
eee 1, 108 56 
141 46 
Independence ...... 910 2 
Middle Plateau. 
Carson City ........ 720 92 
Winnemucca ....... 4,344 56 
Salt Lake City ...... 4,366 105 110 
46 56 
Grand Junction .... 4,608 43 51 
Northern Plateau. | 
Baker City.......... 3,471 86 
=e 2, 739 68 
757 51 
4, 483 | 
1,929 101 110 
alla Walla....... 000 
N. Pac. Coast Reg. 
North Head......... 211 11 
Vort Crescent ....... | 259 12 29 
123 185 224 
213113 120 
Tatoosh Island...... 86 
Portland, Oreg...... 153 68 
Roseburg ........... 498 56 60 


Mid. Pac. Coast Reg. 


San Luis Obispo .... 
West Indies. 
Grand Turk ........ 
San Juan ........... 


Elevation of | 


102 | 29. 
201; 47 54 | 29.72 | 29.94 


6 20 29.97 
57 87 105 | 29.88 


82 48 90 


Pressure, in inches. 


Actual, reduced to 


ced 


above ground. 
mean of 24 hours, 
to mean of 24 hrs, 
Departure from 
normal, 


Sea level, redu 


. 


. ‘Temperature of the air, in degrees 


max, + 
mean min, +2. 


Mean 


normal, 
Maximum, 


Departure from | 


— 


Fahrenheit. 


= = \s 
is 
= 
& = 
ale 
= 

|| A IS 


67 34 48 35 
70 48 40 
74 45 6 56 30). 
73 48 7| 58 | 27 
76; 80 22, 59 | 29) 
26| 3 29 
77 45 | 22) 57) 29 
81 49 | 27; 62 | 32 
80 51 | 27; 61 | 30 
79 49 3 61 33 
52 | 27 64 30 
8&5 58 1 68 23 
82) 45 | 27, 59 | 38 
82 60 33 
85 | 48 | 27) 62 | 32 
8604 64 | 32 
86 56 23) 67 | 26 
87 1 65 31 
86 | 58 | 22) 66 | 31 
83 55 1 66 23 
86 56 | 22) 65 | 28 
82; 22 Gl! 3 
82 | 51 | 22) 63 | 26 
79 44 | 22) 59 | 34 
76 46 7, 34 
75 | 41 | 22) 53) 39 
77 57 36 


74 32) 5 44) 42 
79| 35 | 8 43) 45 
36 5 46 45 
80| 45 | 55 | 33 
80; 37| 44) 4 
50) 5 58 40 


-~ 
& 
= 
o 
eo 


88 | 68| 18 
87 | 65 | 8| 78 | 22 
8 | 5 


dew-point. 
| Mean relative humidity, 


range. 
Meun temperature of the 


| Mean wet thermometer. 


z 
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per cent. 


| Precipitation, in 


tion. 
r. 


miles, 
| Miles 


normal, 
more. 
hou 


Prevailing direc- 


Departure from 
Total movement 


| Partly cloudy days. 


| Days with .01, or 
| Direction. 

Date. 

| Clear days. 


SQoee 


= 


ees 
mm 


Li 


Sn 


SH 


COOH KOS 


x 


SEES SSS SEE 


wa! 


25 & 
OO 


Nee 


tenths, 


Total snowfall, 


|= 
ale 
6. 
15) 6. 
10) 6. 
6. 
14) 6. 
| 5. 
16} 7. 
2) 5. 
5. 
3| 4. 
10) 6. 
4 4. 
6. 
3) 4. 
5| 4. 
| 11) 6. 
2) 3. 
3) 3. 
7| 5. 
10) 5. 
5| 4. 
6. 

4| 4. 
4. 
2! 3. 
4| 4. 
10) 6. 
13| 6. 
12) 6. 
14) 6. 
15) 6. 
12! 6. 
19) 7. 
6. 

5) 5. 
9| 5. 
10) 5. 
|; 
20) 7. 
5. 
5| 4. 
8 5. 
8 5. 
| 4. 
5) 4. 
0 3. 
5| 5. 
2| 4. 
3) 4. 
2) 4. 
3. 

5) 5. 
2. 
1. 
1) 2. 
1] 1. 
2) 2. 
0) 0. 
1) 1. 
2. 

0 1. 
6) 3. 
0} 2. 
3] 3 
3| 3 
5) 3. 
4. 

15) 5. 
8| 5. 
3. 
2) 2. 
10) 5. 
2} 3. 
6. 

8. 
5. 
| 14) 6. 
12. 6. 
19 8 
12) 6. 
6) 4. 
2. 

14) 6. 
3) 2. 
0 1. 
0) 0. 
0) 3. 
3. 
0 0. 
2) 3. 
3. 
8| 4. 
1 1. 
13) 6. 


* More than one date. 


aaa: 


] 267 
‘ 
| | Wind, | 
inches. 
| | 
3 
60.5 — 3.6 8 13 71) 44/21 52 = | 5.61 + % 13 se, | 13] 
28.91 29.92 |+ .02 61.4 |— 3 71) 41/17 51) 33 53.49 «4.41 46 | 81147 | se. | 47 jw | 
28.14 29.90 03 | 53 48 «69 | | 2 
28.35 29. 91 = —43/87| 2 | 4 17 se. | 
- 27.93 | 29.88 | +. | 16 | 6,374 | se. | w. 18 
| 64.9'—3.9| 5 Bad 75 | +4 | 87 | 
29.02 29.91 65.6 1.6 86 97) 2.88 |— ce. jew. | 
29. 02 29. 91 67. 6 1.3 8 59 738 5.29 t 13 5. 207 34 | Th 18 
| .00| 66.4|.......| 87] 5 74 | 7. 68 |4 47 | w. 5) 1 
28.92 | 29.94 . 4 65 | 62 | 7: | 573 14 12 6, 268 | | ow, 5 10 1 
| “00 70.6 +05 9) 4 36 6.57 + | 30 | ne. 28) 6 
29.03 | 29.92 | 91! 4 | 7 | | ne. | 29| sw. | 5] 19 
29.21 | 29.94 | + ol 74.2 1.7 | 94) 18 adi | se. 36 | sw. | 18) 
| | 70.4|.......| 98] 6 35160) 65 | 2.31 |— 4 sw. | 36) sw. | ~ 1 
29.39 | 29.96 | + .O1 71.2 1. 54 |— 34) sw. 30) 10 1 
29. 30 | 29.97 | 4 = 3.5 97 | 18 6 | 6846 | sw. 
74.7 bd 172] 8.84 |— 6 | 5,205|s, | 40| sw. 17 
29.93 |—.02 76.2 96 = | 8 | 5,575 | | 38 
100 | 18 | 63 | 67 | 9| 5,843] 5. | | 9112 
95 | 18 | 2.81 | - | ce. | | ce. 
28.92 29.92) 7 90 | 18 71) 3.43 |— 10 | 8, 128 | se. 33 | ne. | 27) 5) 13 
8.56 | 29.93 .02 | 74.6 | 9 64 71 | 3.43 | 12 | 6,502 | n. 60 | se. | 22) 8) 
93 | 5 21 | 7,957 | e. 60 nw. | 18} 4 1: 
24.63 29.86 — | 71.6 93 4 57 | 53 | 73 | 8.18 | + slice le an 
28.74 | 29.89 — 102 | |. 95 | 3 | | 13 | 5, ce | 2) 16 
2x69 | 29.88 | | 62.0 | 95 3 | 86 | 78 | 7.80 |4 nw. | 3 
29.88 |—. 71 § 59 | 86 | 7 - 80 | | 
| 28.25 | 20.90 | 95 | 3 las | w. 
28.52 | 29.90 | 4 g2| 3 15 | 6, T 
28.57 | 29.87 — 102) 67.2 21 47 420 | 45 6H) 1.72 | | 14 | 4, w. | 33 | ow. | 27| 10 16 
61.2 |— os 8. 59 | + 15 5,0m nw. | 33 mw. | 14] 10, 18 
27.89 | 29.90 | 205 1/67) 36 36 | 48 | 42 | 68 19 | | se. | 
25.76 | 29.92 + 104 ig 85 | 1/68) 34) 15 51 | 32 | 55 | 51 | 76 | | 13 | 7,38) s. lw. | 44} 18 8.0 
26.86 | 29.89 55. 8 —"3.4| 3 71 | 17 48 52 | 46 | 63 | in. | 38 | aw. | 7/18 . 
26. 55 29.92 |+ .07 60. 8 88 | 35 42, 11 44 44 49 | 41 | 57 5 12 | 5,( |} sw. | 37 13) 10 12 
24.58 | 29. 83 2 | 34 | i 4 | | 30 10 13 
| 92 | 271 | 4s 55 | 45| 86 | 45 49 5,594 | | 28 se. | 24] 8 20 
24. 68 | 29.83 |— .01 | 67.5 | + 1. 98 | 27, 86) 50) 7 64 | 32 66 62 9,123 | se. | n. | 15) 13) 14 
25.23 | 29.80 — 103 74.2 19|98| 84| 54 12) 64 34| 65 | 61 | 66 
45 | 29.89 |— 74.2 101 | 23) 87 55 | 12 66 | 27 | 68 | 64 | 71 6, 823 | se. | ew. 
27.33 | 29.85 |— 102 20 94) 16 87 58 “1| 70 | 23 | 70| 67 | 73 | '36|w. | 16] 17 
PS. 51 29.90 — _O1 | 2 95 | 16 87 62 bee | 5,519 | s. vy. | 23125 5 
29.87 |— .04 78.3 2. | 69 | 65 | 68 | 9,559 | se. | 38 | sw. 13) 13 
| | 99 | 151 901 6s 62 | 27 | 64 60 | 70 | se. | 36) | 
28.13 | 29.89 .01| 79.0 0. 4 | 28) 56 21) 6 63 | 57 | 65 18) 18) 8 
29.86 73.5) + 1. 23; 91) 57 | 62) 40 35 6,96) | Biw. | 620 9 
6. 30 | 29.84 | 7} 67 | 35 | 62 | 51 | 48 
~ | 73.8 —_ 4 100 | 24 93 61 17 54 32 51 37 38 6, 851 sw. 33 a . 7| 22 6 
6.12 29.78 + .03 79.9 + 0.7) 85 | 28°78) 45 28 | 38 8,596 | 
3. 28 | 29.76 |— .05 | 57.8 | 4.4| 84 | 23 30 5| 67 | 42 | 59 | 37 | 25 | ow. 32 | nw. 
| 29.71 |— . 0: — 0.8 107 | 12) 99) 61 57 | 38 | 50 | sw. | 22) 
9.57 | 29.71 |— — 3.4| 97 | 21) 87] 47 37 5, 527 | nw. | 7) 19 5 
| 5.85 | 29.75 |— .03 | 669 06 46 lw. | 48] sw. | 
| 25.21 | 29,84 |— .02 | | | 21 26 4, 969 | ow. ew. | 8117 10 
2.0 9 | 22 50 | 34 | 32 | 8| 20 5 
3.50 | 29.77 | ore | 80 47 | 85 | 47 | 
| 29.76 | | te | 40 | 60 | nw. | 28| nw. | 9 3 
25.26 29.76 — . 62.0 —1.0| 46 | 37 | 48 | | 42; n. | 30) 16 . 
| 56.814 011 21 68 | 37 28! 49 36 50 | 41 | 55 4,336 w. | 419) 9 
6. 39 | 29.94 — —41 9/11 4) 42 16, 54 | 34|....|... 6, 742 | sw. 33 | nw. | 30) 8 12 
7. 06 | 29.89 |— .02 | 65.6 0.2 | 88 | 19 18) 48 | 40 | 47 | 33 | 42 4, 737 | ©. 24] sw. | 27] 15| 18 
29.08 | 29.88 .06 | 65.6 1.5 | 85 | 30 75) 39 | 18 50 | 30 51 | 44 | 60 | 4,250 s, | | 
25.39 | 29.83 |— 6.2 12 | #2 | 72) 15) 58 | 50 | 62 | | 25, 2 5 
7. 89 | 29.92 — 102 — 0.4 | 88 | 10 | $1 10, 36% | nw. nw. 10 9 10 
| SASS | O08 52 22 | sw. | 21] 5 
| 08 | 54.0 '— 1.5! 60 19 40 | 14) 48 | 28 ).... ry 3 774 | 21 | sw. 5 
85 | 30.07 + . 3.0 0.7 | 66 | 17) 58 14) 52 | 26 55 52 | 36) s. | 21) O 
mec 15) 51 | 26 |....|... |....| ta ae 
9.90 | 30.03 + | 0.8 77 18 67 46 50/113 51 50 93 | 3, 554 nw. 18 | ne. 13 15 9 
9.79 | 30.01 — .02 9 — 0.6 | 63 | 28 56 4s 14, 53 29 55 50 71 3, 002 hw. 
9.85 | 90-01 | 0-2 | 83 | 101 20 | 4228) 49 | 8853 | 47 | 60 | 7) nw. |87| | 15) 4 12 
wed 1.2 13/52 | 49/8 oe 17, 24 6 
| 0.4 | 62 52 24 53 | 48 | | 27 | s. 
| 30.04 4 81 | 10, 67 36 | 57 | 43 | 6,583 | s. 2|w. | 23) 17) 1% 
18 27.47 | 29:93 | 74.4 | 98 | 10 89 | 52/37) 10,081 | w. ls 
— 37 3i— 74. 4 | 8 97) 
| $5 104 66.7 él | 49 10) 51 | 15 | 5, 646 | nw, | 24) nw. | 24 19 
Red | | -00 56.0 | 56 | 40 | 3,904 | w. 20) sw. 19 25 2 
Sacramento .... 155/161 167 | 29.79 | 65.0 50 | 4 39 90 | 262 | w 19 nw, 8 
| | 20.83 |—.02| | | | | nw. | 22) 
Pac. 67 | 70 | 29.69 | 20.83 |— 08 | 64.2 667) 4 49 | 28 | 53 | 50 | 
iI— .04] 62.7 177121169! 44! 26) } 22) 6, 
Los Ange | — 58.8 | 6, 839 | . 14 12! 
29.98 — .03 | 0 —1.2/92 25 75 | 73 | 78 | 
“01 | 80.6 + 0.1 | 
29 
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Anniston... . 


Bridgeport 
Burkeville 
Camp 
Cedar Bluff............... 
Citromelle 


Clanton 


Evergreen... 


Greensboro. 
Greenville di 
Guntersville 
Hamilton 
Lacy 


Milstead . 
Newbern ... 
Notasulga.. 


Ozark 

00.00060000 
Pushmataha...... 
Riverton 


Tuscumbia .. 
Tuskegee. 
Union Springs 


Uniontown. 
Valleyhead 


Wetumpka 
Al 


Chestochena 
Copper Center 
Fort Egbert 
Fort Gibbon 
Ketchumstock, 
ceded 


rande 


Dragoon ... 
Dudley vite 


Fort Apache ......... 

Fort Defiance . 


coves 


Globe . 


Greatervilie 


snow. 


Maximum. 


| Total depth of 


Arizona—Cont'd. 


: 


on: oe 


80. 
89. 


Seligman ....... 


pt: 


SSSARKE 


=x 
~ 


eR: 


RA: 


SP PEP SE 


RSL 


Scone 


= 


FR: 


22 
SRE 


a 


. 


#2: 


3 


P 


: ee: 


S 


Sem: 


# ges: 


California—Cont’d. 


| Angiola 


Barstow ... 
Berkeley ........... 


Branscomb .... 


Temperature. 
(Fahrenheit. ) 


| 


Maximum, 


Brush Creek 
Butte Valley ... 
Calexico 106 
90 | 
Claremont........ 90 
Cloverdale. 96 
Craftonville. 
Crescent City ............ 
78 
Delta 
Diamond 
Dobbins 97 
Durham 101 
Eleajon 
Electra 98 
Elmwood 105 
Elsinore 
Emigrant Gap............ 80 

87 

102 

Georgetown ............. 91 
Gilroy (near)..... | & 
105 
Healdsburg .........--..- 94 

110 
86 
Irvine. 
Isabella 
Kennedy ‘Gold Mine .....|...... 
93 
105 | 
Lick Observatory......... 79 
96 
96 
Lone Pine supe 98 
113 
Marysville 9s 
Meadow Valley.. ........| ..... 
105 
Milton (mear) ............ 97 
Mohave. 102 
Mokelumne Hill . 
Montague.............. 
94 
Monumental ............. 88 
Mount St. Helena........ 
09 

North Bloomfield 
Ontario (near) ........... 
Oroville (near) ose 


snow, 
snow. 


Rain and melted 
Total depth of 


Minimum, 
Mean. 


~ 
~ 


= 


"3 
3° 


- 


268 June, 1905 
Temperature. | Precipita- Precipita- Precipita- 
(Fahrenheit. ) tion. (Fahrenheit. ) tion. tion, 
|: ae 
a 
Stations, | Stations. Stations. | 
33133 fil | 
3 | | | 
| | 
49 97 40, 69.5 |) 0.10 | 96 41 
Bermuda ................| 98 | 8 | 80 16) 50 S45) | | Bakersfield 45 
Boligee.......-.........-.| 97 | 80. 49 | 826) 0.38 | | 48 
| Mohawk Summit*!......) 116 73° 93.0) 0.00 | | 98) 52 
| 93) 64 || Parker 15 | | 0. 00 | Bodie SE) 16 
Cordova, 97 | Picacho 112; 7 0 0. 35 90 35 | 59.2 
| | Pinal Ranch.. 0. 76 | 66.3 | 
Decatur 96 56 | 88 36 0-00 | 
55 San Carl 107 0. 25 58 83.4 
co | San Simon 4 0. 53 | 39° 
--| 61 | 35 0.02 | 
Somtinel®? .............../ 67 0.00 | 32 | 59.6 
Flomaton 100 59 -| 0.39 51 72.9 
Florence 58 | 98) 90 0. 43 46 65.8 
Fort Deposit .............| 62 | Rompe 14) (47 0.64 43 | 66.8 
| Thatcher 100 45 0.71 40 | 69.2 
62 102 | 52 8) 0.24 
97; 4 40 | 75.2 | 0.77 46 69.0 0.46 
% | 65 30.0 88 33 62.3 | 6, 00 0.00 4 
9 | 53 | 78.3 107 75.4) 1.16 4671.8 0.33 
Arkansas. | 44 66.6 0.00 
97 78.1 49 72.0) 0.00 
Maplegrove ..............| 96 | 53 | 77.6) 2 | 12.77 | 43° 71.2 0.00) 
59 «81.4 21.55 | 50 71.4 0.00) 
6. 59 | 34 62.3 1.00 
8.08 45 72.0) 0.00 
95 2.85 1.0 
100° 80 38° 64.6) 0.00 
| 9 | Clarendon 82 30 57.8) O.41 
59 “ofl 10 48 741 0.00 
Talladega ..... 896 584, 77! 57 42 65.6 0.00 
Thomasville..............| 102 60 07 64 | 87.2 0.00) 
Tuscaloosa ........ 97 56 55 32. 58.4 0.00 
57 52 | 84.2 0.00 | 
| 97 62 38 | 40 64.8 0.27 
96 61 79 | 0.00] 
56 28 50 75.0 00 | 
49 | 00 | 
57 Fulton . ---- -- -- - 00 
iska. 52 38 64.6 00 
88 31 58 50 74.1 00 
88 33 | top 63 46 74.2 00 | 
84 41 52 43 65.1 oo 
82 21 57 43 | 67.6 00 
83 40 Lake Village. .......... 98; 58 40 68.4 00 | 
80 | 37 = | Lonoke 101 57 4 63.0 00 
40 | Lather 95 | 48 | 72.1 00 | 
Skagway 84 36 72 | 92.0 
76 31 98 | 58 79. 49 | 70.7 
Wood Island.............| 74 42 46 | 73.2 
5O | 77.4 4 
Arizona Canal Co. Dam..| 113 
39 «63.4 
40 65.3 
ie 100 
113 45 64.4 
115 68 87.4 
Congress 98 36 | 61.9 
56 73.6 0 | 
Tr 44 73.4 
| 46 | 63.4 
105 36 (59.6 
37 62.6 2 | 
| 61.8 
88 | | 45 68.2 
Fort Huachuca.... ...... 9s 46 71.8 | 
Fort Mohave.............| 111 46 71.9 | 
115 
46 71.6 
41 59.6 | 
} 
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TABLE II.— Climatological record of cooperative obaervers—Continued. 


Point Lobos ...........- 
Point Reyes Light 


San Miguel Island 
Santa Clara College 


| 


Springs 


Cheyenne Wells 
Colorado Springs......... 
Cripplecreek 


Temperature. 
(Fahrenheit. ) 
é 
= 
= a 
| e 
82 47 60.4 
94, (64.6 | 
69 538 
62 47 | 62.8 
104, 47 73.2 
45° (68.4 
59 
96 | 50 | 74 
94| 48° 68 
104 74 
92| 50 67 
91 43 «65 
96 46 «69. 
90 48 66. 
75 45 «60. 
110) (5683. 
97 | 43) 68. 
82; 45) 62. 
87 43 «63 
78 47 «60 
87 45 | 62 
80 48 «61 


97| 65.4 
88 | 42) 64.1 
9 | 64.3 
% | 40 | 67.0 
103 | 48 | 74.3 
58 | 85.6 
48 74.9 
99 | 48 | 70.2 
96| 50) 72.5 
82| 44 62.0 
92| 34) 62.6 
84 
90 | 35 | 58. 

78 | 23 | 49. 

81| 27 | 53. 

93| 50| 74. 

88 48 | 66. 

77 | 26 | 51.6 
85 | 33 «59.6 
95| 41 | 69.3 
99| 41 | 69.2 
93 38 | 64.0 
97| 44| 69.9 
75| 53.1 
90 | 82 | 64.6 
44° 64.0 
80} 38 | 59.8 
% | 41 69.6) 
84| 27 | 57.4 | 
92 40 | 64.8) 


snow. 
snow, 


Rain and melted 


| Total depth of 


~ 
= 
~ 


= 


= 
= 


es 


== 


eesssesss 


= 
= 


PE 


| 


Sequeche 
| 


Sheridan Lake ........... 


Ww 


North Grosvenor Dale... . 
Southington .............. 
South Manchester ........ } 


West Cornwall ........... 


Delaware. 


|| Delaware City............ 


District of Columbia, 
Distributing Reservoir*5. 
Receiving Reservoir*5 .. . 
West Washington ........ 


Florida, 
Apalachicola ............. 


Carrabelle......... 
Clermont.......... 


Manatee. ... 


snow. 
snow. 
snow. 
snow. 


Rain and melted 
Total depth of 
Rain and melted 
Total depth of 


Minimum, 
Maximum, 
Minimum, 


Maximum, 


~ 


Orange Home............ 


ae 


x 


DOH 


Geor: 
Abbeville ... 


oe 


~ 


= 


= 


z 


an 


AW ANH 


eee 
oon 


= 


= 


Thomasville......... 


= 


835322232 
- 

om 


June, 1905. 269 
| Precipita- | | Temperature. Precipita- Temperature, | Precipita- 
tion. (Fahrenheit. ) tion. | (Fahrenheit.) | tion. 
| 
| 
Pine || Hoehne 98| 36 | 67. 5 Merritt Island............| 98 | 69 80.5) 4.87) 
|| Holyoke. 93 | 44 | 69. 5 | Middleburg..............| 99 | 48 | 78.6 | 3.59 
Porterville 32. 55. 8 96 59 79.9) 3.76 
Poway 72 5 Mount Pleasant ..........| 98 60 4.31 | 
Priest 75. 8 New Smyrna.............| 100 56 «78.8 (6. 31 
95 61 81. 3. 98 
Redding 74. 7 59 «80.8 |) 6.19 
—......... 23 | 58. 3 | Orange City... 101 55 81.8 | 5.52 
Represa@ || Longs Peak ..............| 76) 29 | 53. 0.47 59 80.8 | 8.13 | 
0. 72 | Pinemounts..............| 100 50 | 70.6 |....... 
87 30 | 0. 08 59 | 7 38 
Rocklin || Montrose.................| 34°) 60. 0. 70 60° 96 
Rohnerville .............+|. 32 a! | St. Andrews .............| 9% 60 29 
Sacramento. ............- 22 St. Augustine ............| 60 7 42 
San Bernardino .......... | | 72.4 56 Stephensville ............, 96 | 75 
San Jacinto .............- 87 | 34) 59.0 | 50 | 7 87 
88 | 30 61.2) 0.10 | Switzerland............. 58 7 02 
San | 82; 28) 55.4) 46 | Tallahassee...............| 94 64 50 
|| SantaClara...............| 88| [13 Tarpon Springs........... 95 | 61 a7 
= 82 | 29° 57.2 73 | Titusville ................| 99] 61 67 
100 47 71.6 93 | | 85 
| 90 38 65.0) | | 
Santa Cruz..... .........| 79| 40| 58.8 || 77 | 28 80.2| 
Santa Maria.............. 75 44 «60.2 36 | 92" 58>) 76. 30 
4 Santa Monica ............| 89 | 48 64.8 28 | 02 
Santa Rosa.........-.....| 8&8 40 60.6 Trinidad 46 70.3 38 Allapah). 03 
102 | 4 76.5 || 81 | 36 | 57.8 60 Americus ................| 96] 62] 81. 39 
37 63.4 58 | | Bainbridge...............| 100 | 59 | 81. 93 
34 61.9 — 30 «60.2 12 | 91 
23 (50.6 10 | Bowersville ..............| 96 | 53 | 78, 93 
Southeast Faralion.......| 47 | 83.0 Camak 98 | 67 | 780 | 
Sterling Connecticut. | Canto) ..... 91 
Stockton ................-| 93 | 48] 66. Bridgeport ...............| 43) 66.6) 30 58 
102] 45 | 71.0 |] Canton ...................| 85| 86/624) 977 | 85 
Summerdale .............| 80 35 | 58.3 Colchester................! 85 63.7 | 52 | 64 81. 39 
68 | 40 57.6 2.0 | 60 79. 14 
Susanville ...............| 85 34 | 59.4/ Hawleyville .............| 87 39 | 64.3 | 02 62 | 80. 02 | 
84) 34 | 57.2 || New London.............| 86 42 64.9 | 72 | 91; 68) 7% 00 | 
48 | 72.6 88 | 36/641) 31 | 
86 | 388 | 64.8 99 60 08 
680000508 85 41 | 64.2 | Eatonton.................| 79 39 
Upper Mattole........... 9% | 56 79.8 74 
Vacavil | Experiment..............| 94] 657 78. 97 
Visalia Fitzgerald ...............| 101] 61 | 80 87 
Volcan 64 9 | | Fleming ................-| 101 | 58 | 80.8 | [847 
96 | 54) 79. 37 
| Gainesville .............-| 9 56 | 75. 8. 47 | 
| 99 | 45 | 72:7) 3.43 | Gillsville.................| 92| | 1.77 | 
| 99 43/721) 4.48 60 80.8 2.41 
462 70.64) 3.65 | Greenbush ...............| 95 | 52/766) 311| 
| Seaford ..................| 89 | 45 | 69.2) 4.02 | Greensboro.............-.| 98| 654/790] 201 | 
| Griffim 96 | 87 | 79.0) 1.05] 
Colorado. 92| 52 4.76) | Harrison.................| 56) 2.32 
Akron 2.14 90) St 3. 60 | Hawkinsville ............| 102 58 | 81.8 | 364 | 
0.51 | % 46 Ho) 5.10) | Lost Mountain ...........| 94 54 | 77.0) 5.82 
1.17 | hee 99 | 59) | 
0, 49 | 95 | 68 2 | 96 | 60 | 79.8 | 225 
2. 70 | 98 60 4 Marshallville............. 98 | 63) 81.8) 265 
| 57 59 2 | Milledgeville.............) 96 | 58 79. 24 
Breckenridge ............ 42 | Bonifay... 62 Millen | | 80.) 35 
70 | 58 6 8. 09 
10 | Federal Point............ 58 6 | Poulal 02 
82 | | Fermandina.............. 65 2 
78 | Fort Mende 59 6 SB] Gf 
ds as ; 62 : Statesboro................| 1002} 59 
85 | 32 veces 60 90, 52 
Glenwood Springs........ 00 | 30 59 rae 
Grand Valley ............| 92) 36 | 97 | 58 98 | 64 
100 | 52 Washington.............. 94| 58 
aa 26 | | | 97 63 9 
Halls Gulch..............| 69 | 27 | | 59 | Waynesboro..............| 97 | 57 
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TABLE 1I.— Climatological record of cooperative observers—Continued. 


| 


(Fahrenheit. ) tion. | | | Tem 
perature. Precipita- 
(Fahrenbeit,) | tion, | (Fahrenheit.) tien. 
leo | | i] j 
Stations. = Stations. a | | 
gialdis ia’ | a | 
| | = : 
= | | | | = 
|é | |2 | 
| | | | |e 
| Illinois — | | 
56 | 78.0) 1,68 Mel | fre. dns. Indiana—Cont'd, © | © | Ina, | dns, 
| | Washington..............| 9 | 52/738) 7.30 
Black foot 87| as Mascoutah 99 | 50 (1.64 | | 4) 51) 73.7) 5.60 
Caldwell 92} 63.0) 1.56 sas! | Chickasha. 64) 83.2 1.05 
Cambridge 87| 35 /|60.6| 1.86 | Morrisonville ............ 47 742) 1.91) | 
Chesterfield 86 | 29| 56.6) 0.91 Fairland ...........- 52 | 76.5) 7.38 
88 | 32 60.4) 0.71 | Mount Vernon 100 | 50 one | 214 | | Goodwater 64 80.2) 7.93 
83 | 30) 57.3) 5.62 || New Burnside ........... 48/7621 2 _ Hartshorne ...... 63 | 80.4) 2.99 
G rie 97 | | 050 on 26 3. 60 | 78.2) 3.42 
79 87 56.4 | 3.53 99 46 74.2 1. 46 | Muskogee 57 77.8) 1.86 
Hailey 81} 31/559) 1.81 =| col 53 78.0) 0.87 
daho Falls ..... 59. 4 74. 9 | | 782) 5.42 
94 3.9 HY || Wagoner.................| 56 | 78.2 | 2.58 
Meadows 88 | 30 56.0) 3. || Sullivan "| aoe 9 42 | 68.0) 5.55 
Mink Creek &2 38 | 62.6) 0.80 Tiskilwa 40.6 7.20 
2. 89 || Tuscola .......... 95 | 45/732) 1.27 | 
0. 80 44/ 71.6) 5. 20 cos 
1. 24 | so| |, Belleplaine............... 9 | 48 449) 
0. 89 | Yorkville | 41/700) as 
1, 21 92 43 68.4 92 47 | 69.1 6. 59 
2: 40 Anderson 9 70.8) 3.47 s| aiene| 
Soldier 0. 99 || Bedford... 93) 52/729) 3.68 | 
as) ai) || Cambridge City 92| 45 | 419 | cee 
| 4.56 — 97 285 | || Columbus Junction ...... v2 50 71.4) 6.05 
| 0.56 | Crawfordsville........... %%| 45 71.6) 2.50| —— ~ 
Astoria % | 38 | 67.5) 2.73 46/688! 602) Delaware. 42 | 5.35 
Aurora bed 47 | 71.6| 2.83 Greencastle .............. 92. 47 | || Denison 91" 40°) 69.6°) 222 
Bioomis ‘on 100 “ | 3.44 80) Eihader 9 | 45 
Carlyle... 581 Sin 8. 69 | Forest City............... 91 43 | «67.2 | 1.80 
Costeburg 98 48 74.4 | 75. 8 4.99 gz 44 7.2 | 
77.3 | 2.10 | Marion | Meadow...........| 89 46 | 67.6 | 5. 36 | 
Sig 7.03 Maile 89 43 68.2 | Greene... ...... 44 69.4) 4.68 
seecconsadasne 4.2) 1.69 M 4. 65 | | Greenfield. 97 5 | 7: 7 
| 71.04) 3.35 Moores Hill... SS | Grinnell 91 47 | 70.7 
4.8%) 2.29 Paoli 26 | | Hampton............ 95 | 
43) 3.44 | Princeton 73.0 2. 29 | | Hancock 47 7 72 | 
—. | 0.49 Richmond............... 95 “4 2.77 92 44 70.6) 3.80) 
Greenville. 99 | 4.26 || Rochester................ | Hopeville ................ 49 70.9) 464) 
99!) 57!) 76.21) 2.23 99 47 70.8 | 2.67 | 93 46 70.0| 3.13) 
5.4! 1.96 Se 3. 89 | Inwood...... 92 ; 2 | 
Hoopeston ... 44 71.6) 38 67.3 | 9.92 
215 || Shelbyville. . > o4 4 
Kishwaukes ............. 9 | 38 69.1 | 265 | Syracuse oo) 41 | 67.6) 2.44 | || Keosauqua ............... 
| “ 70.6 | 26 Terre 6 92 bt | 72.2 8. 72 
451 | | Vincennes. . 99) 52/957! a7! os! ass! 
92 48 71.2' 5.931 
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Temperature. | Precipita- | Temperature. ure | Pre Precipita- Temperature, Precipita- 
(Fahrenheit.) tion, | (Fahreuheit. ) tion. (Fahrenheit. ) tion. 
| | | “ | | | 
Stations. | Stations. a. | 2. Stations. | |2 
= | @ 3 =a | a |@ die 
| 3 | | | £|8 3 | = 3 
Towa—Cont'd | Ins. | Ins, Kansas—Cont’d | | Ins. | Ins. Louisiana—Cont’ d, | | | Ins. | Ins. 
92| 721) 5.08 50 | 74.2 | 9.84 | | 98 | 64) 81.0) 7.46 
94) 45/716) 3.18 | La 104 | 50 | 76.6) 3.43 | 4 63 79.5) 5.94 
95 | 44, 72.0) 253 103 | 5) 74.0) 1.86 | 65 81.2) 7.12 
7. 23 | 47° 74.9) 271 | 97| 81.1 | 5. 89 
Maquoketa 91) 41) 68.4) LADO 99 | 54) 77.5) 1.94 Donaldsonville.... ...... | 100 66 | 82.3) 7.05 
Marshalltown ............ 94 45 69.6 469 | 5.40 Farmerville..............| 95 66 80.7) 5.85 
Mason City .............- 91) 45 68.8) 4.50 Macksville .............-- 100 52 | 75.1 | 1.85 97 67 | 81.8 | 11.70 
O88] 72.0) & 74 98 54 76.4 5.02 | Georgetown 96 63 | 79.8 | 5.25 
Montezuma 6.90 6.650 ..| 51) 76.0) 24 Grand Coteau ..........-.| 97 65 81.4 | 12.46 
48 | 72.2) 7.00; Manhattanb.............. v8 | 52) 78.2) 3.89 | 96 54 80.6 | 6.19 
Mount Pleasant.......... 48 72.7 10.06 Manhattane.............. 49 76.2) 3.71 | 97 62 | 80.8 | 7.12 
Mount Vernon ........... 92 46 | 70.2) 4,07 4. 50 95 66 81.1 | 10.78 
4. 36 Medicine Lodge .......... 108 58 | 80.8) 4.41 | 98 65 | 81.0 | 18.52 
| Minneapolis.............. 95 | 51) 74.5) 6.14 Lake Charles. | 98 67 81.1) 8.06 
New Hampton ........... 90 | 47 68.4) 4.65 MOPED. | 94) 53 |77.2) 2.45 | | 96 68 81.2 | 11.01 
91 5O | 69.8 | 5.82 | Mounthope..............- 93 | 54) 76.7) 3.05 100, 80.8 | 7.82 
90 43 | 67.3 3.89 Neosho Rapids .......... 1.98 5.02 
90 43 «71.4 3.64 Ness City 102° 508) 77.88) 2.81 | 96; 61 79.1 8, 25 
6, 35 Newton 96% 57 | 75.74) 2.24) 96 65 80.4) 6.58 
90 46 69.8 5.06 95 48 72.8) 3.10 100 65 | 81.8) 3.50 
9 | 72.6) 2.86 97 | 55 | 76.8) 5.11 | 99 62 82.0; 3.94 
y2 52 | 71.6 | 6.72 | 95 52 | 75.9 | 2.12 | | 68 80.6 | 12.75 
Pacific Junction. ......... 50 | 71.8) 3.40) | 6.87 | agg 98 60 81.8] 9.97 
92 47 | 70.6 6.97 | 90 54 76.0) 5.77 | ain Dealing ........... 96 64 80.0 | 11.39 
« 2/|68.1| 4.42 | | 98} 49/ 75.8) 4.85 | 89 71 | 80.0] 2.88 
93 41 | 68.2) 4.25 95} 651) 71.6) 5.27 | 98 65 81.6 | 14.138 
100) 51 | 74.5 3,87 93) 55 | 76.7) 2.09 | | 102 68 | 81.3 | 4.77 
90 | 48 | 69.7) 5.26 100 57 | 78.0 | 2.65 97 63 80.6) 8.92 | 
Rock Rapids . 98] 67.6) 9.17 Republic | 98 50 73.3 | 4.31 | | 83.2¢) 7.99 
Rockwell City............ 938) 46 | 70.6) 2.05 ROMO 98) 59 72.1) 5.33 | | St. Francisville | 4,50 
Sac City 90; 43 | 68.2 2.07 98 52 | 74.4 7. 46 | al 98 | 62) 81.9| 4.76 
9 | 704) 419 pas | 97 53 | 74.8 | 13.64 | | Simmesport.............. 
Sheldon 94 47 69.1 6.79 98 56 77.1 | 5.09 | | Southern University ..... 3.82 
92 40 64.5) 7.19 50 76.0) 3.80 | SugarExperimentStation. 65 | 82.4 | 3.76 
50, 74.0) 2.50 | .. | 1.76 | 95 67 81.2) 6.18 
93 50 | 72.5) 7.48 Valley | 94 52 | 73.8 | 4,00 | | 2.67 
Sioux Center....... ..... 91 38 | 66.1 | 8.87 | 74.4) 0.77 Maine. 
Stockport. ..... .......... 90 52 | 71.4 14.57 | 9 | 49/734) 3.50 | 84 32 56.4 | 4.54 
97 50 | 71.2 | 2.40 91 87 | 62.2) 4.12 
96 49 | 73.4 5.98 | WE 93 | 654) 76.8) 4.42 1] | 1.80 
93 61 | 72.6) 5.92) 96 58 | 75.8 |) 3.21 | 90) 61.9) 3.49 
90 47 | 69.8 4.45 | 96) 656) 76.6) 5.11 || Farmington.............. 89 33° «61.2 3.60 
90 48 | 69.0 |....... Kentucky. 91 35 61.5 | 4.88 
90 52 70.6 4.67 | nc 92; | 74.2) 4.48 | Grant | 2.66 
91 49 | 70.6 5.36 | 9 | 48 | 73.4) 4.90 82 29 59.6) 1.50 
canes 93 3668.3 5.75) 100; 51) 76.8) 4.04 -.| 88 39 | 62.2 4.12 
94| 69.0) 5.53 26 48 | 73.8 | 7.59 | 86 (60.2 | 4.65 
9 | 47/717) 7.31 Beaver 9 50 75.4) 1.40 Mayfield... 84| 38 59.4) 3.39 
94 | 74.2) 6.66 | | Millinocket ............. | 92/ 28 60.3) 2.41 
Webster City ............ 95 43° 70.8 3.06 Blandville p 9 76.1) 3.59 North Bridgton .......... 92 62.2) 5.50 
90 | 42/682 5.2: | Bowling Green ............ 100) 52 77.0) 4.22 { | 95 | 30/592) 3.06 
9 | 44/702 416 | 94| 48/736) 4.30 | 87) 82 606) 3.13 
Wilton Junction ......... 95 45 | 72.7) 6.57 | 9 | 76.5) 4.38 | Rumford Falls ........... | 89 35 61.8) 4.15 
92 48 | 71.8 6.24 101 | 52 | 77.8) 3.08 | The Forks. 
92 4671.1 6.80) Catlettsburg... ........... | 93 73.0) 5.16 | 80 30 (57.0) 3.64 
90 47 | 69.4 4.62) | 97 49 | 76.6 | 4,32 | o4 27 («58.8 | 3.27 
Kansas. 97 47 74.5) 5.59 | | . | 89 33° 61.0) 3.39 
99 | 707) 4.20) | | Annapolis ............... 95 52 73.1) 7.61 
98 | 48/746) 6.02 | see. 9 | 47| 73.0) 3.28) | Bachmans Valley......... 98 41 | 68.6) 6.42 
Anthony.............+. 3. 40 | 92) 50/741) 7.68 | Boettcherville............ | 102 41 73.0) 1.80 
9 | 53/75.2| 221) | 95 58° 76.8 | 5.05 | 9 48 73.4) 2.41 
91; 51); 732) 305] 100) 75.0 3.69 CREE 47 | 5.91 
6.33 | | 97) 58) 75.8] 3.07 | || Chestertown.............. | 92 48 70.8) 4,27 
3.40) | 99 50 | 76.1 | 5.42 | 96 40° 70.2) 6.65 
97| 77.2) 2.65 55 75.8 | 3.73 925; 45) 68.0)| 3.62 
Chapman.......... 97 55 76.4 4.61) |} 49 | 76.7) 2.74 | Coleman | 50 71.6 | 3.38 
95 49 | 74.9) 9.18 | 94 50 | 74.2) 5.52 | Collegepark .............. 94 41 | 69.8 | 3.77 
92) 53 | 76.2) 5.10 | Manchester .............. | 45°) 74.9¢) 4.28 | Cumberland | 8.07 
Cottonwood Falls ........ 9) 53 | 76.4) 2.07 | 96! 55| 2.07 Darlington ................ 90 46 71.6) 5.17 
Cunningham............. 98 53 | 77.0) 2.49 | | 96 52 | 76.4) 2.44) 96 44 71.3 2.74 
Dresden ........ 97| 46/722) 1.68) Maysville ................ 98 74.6) 6.53 Easton 90) 48) 71.0) 2.70 
94| 56/762! 4.01 Middlesboro ............. 92 45 | 72.6) 5.83 | | 92 48 | 69.3) 3.89 
Ellinwood.......... 85 5.41 Mount Sterling .......... 95 | 48 74.2) 6.00 | | | 47| 71.8) 5.47 
97 | 75.7) 4.58 | Owensboro .............. 9) 53) 75.8) 2.83 | Grantsville .............. 92| 35) 66.3) 3.38 
92 53 | 75.2!) 2.28 106) 76.9) 4.10) | 98 | 44) 72.0) 4.06 
102 60 81.2) 3.04 | 101 57 | 59.9 2.18 | | Greenspring Furnace..... | 9) 42) 71.0) 4.12 
96 53 | 74.8) 4.75 | | 74.6) 3.15 | 98 42 | 72.5 | 5.80 
Fall River................ | 76.0) 3.70 | % | 49) 73.2) 3.80 | 2} 50|71.6| 271 
Farnsworth .............. 104) 4474.0) 1.44) Shelby City .............. 94| 45/ 72.7) 4.49 | | Johns Hopkins Hospital. 95 | 58 | 73.4 4.36 
| 97) 53) 76.2) 4.00) 104 | 47 | 75.2°| 6.08 | | Keedysville.............. 98 43° 72.4) 6.30 ‘ 
Fort Leavenworth... ..... 95 5676.9 2.84) 98) 48) 74.8) 5,52) 95 49 72.1 | 4.88 
96| 50/765) 417 | West Liberty ............| 95 | 45 (728) 4.40 | Mount St. Marys College... 92) 50 72.2) 5.60 
96 4874.6) 4.99 | Williamsburg... 91) 43 | 74.0) 4.87 90 44 70.4) 5.60 
108} 52|75.4| 4.57 | Williamstown ............ 61 | 71.2| 4.77 87 33 | 65.6 4. 87 
cave 100| 35738) 4.97) | Louisiana. | Pocomoke City ........... g2| 47/724) 3.69 
9 | 48/724) 4.30 101 | 64 82.7) 8.48 | Prince Fredericktown .... 97 46 | 72.0) 3.19 
93] 52) 73.5] 2.85 | 9 | 64) 81.2) 4.10 | Princess Anne ........... | 89) 43/703) 2.59 
99| 73.6) 1.33] || Baton Rouge ............. 98 | 65 | 80.8) 5.25 | 94] 56/73.6) 3.06 
108 53 | 75.5 | 0.57 | 95 | 65 | 80.2) 4.26 Sudlersville .............. 95 46 | 72.6 | 4.38 
independence . . 56, 79.8) 3.48 13. 62 | 9 48 | 70.4 | 5.51 
2.15 98! 67! 81.4! 287 | Westernport ............. 42) 69.8! 5.28 
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‘Temperature.  Precipita- ‘Temperature. ‘Precipita-_ Temperature. Preci vita- 
(Fahrenheit. ) tion. (Fahrenheit. ) | tion. | | (Fabrenbeit.) tien, 
|% iz |% 
Stations. | Stations. | 2. Stations. | 
| | | | | let | Ss 
3 s Sse iss = Se sca 
| 
Maryland —Cont'd, | Ins. | Ins Michigan,—Cont’d. | | | ns. | Ins, Mississippi—Cont’d. | e] e Ins. | Ins 
Woodstock 81 45 71.9! 4.68 Mackinaw City .......... | 87 324 61.9% 1.20 | Agricultural College..... | 9 521| 79.6¢) 6.12 
Massachusetts 90 32/ 61.0) 3.0: 99 58 | 78.2) 5.91 | 
90 36 64.2) 2.86 Marine City.............. | 88 40 | 65.2 | 3.72 96 7) 79.2] 3.10 
Bedford ... 85 38 62.4) 4.86 Menominee .............. | 87 44 62.2) 6. Bay St. Louis............. | 96 66 80.5 2.74 
Bluehill (summit)... ..... 87 42 63.1 | 4.56 90 6. 00 96 69 83.2) 2.06 
Cambridge ............--- | 9 40 | 65.6 4.30) Montague................| 63.8¢| 7.89 | 98 57 | 77.5 | 5.94 
Chestouthill ............- 92 38 64.8 5.38) Muskegon ..........- 92 40 65.0 8.05, co 98 61 80.8 4.40 
35 | 63.2) 5.27 | 87 61.5 | 3.37 95 59 79.6 6.82 
East Templeton *!....... 91 42 | 63.7 3. 82 89, 45 67.0) 7.57 oy 61 | 81.4 481 
Fitchburg . | 88 38) 64.4) 5.60) | 87 43° 66.2 6.85 90 56 | 76.2) 9.75 
Framingham. ...........| 35 64.0 5.08 | 100°) 43") 67.84 7. 48 Crystal Springs.......... 96 62 | 80.4, 1.94 
Lawrence 90 39 64.6 5.96 | 99 33° (683.9 |; 77.6) 7.73 
LOWELL | 88 39 65.5 5.18 80; 385 50.2 97 61 80.9) 6.12 
Ludlow Center..........- | 34 60.1 3.55 90 42 | 67.2 | 7.25 Greenville 100 62 81.2) 5.91 
Middleboro .............- 87 33 | 62.8 | 7,26 | St | 90 48 66.0 1.09 Greenwood..............- | 96 59 | 78.9 6.61 
MODSOD | 87 36) 63.9) 6.00 cc cs | 34° 65.0 28 Hattiesburg. 1.80 
New Bedford..... ...... 80 | 62.8 | 6.77 | 86) 42/658) 7.82 Hazlehurst............... | 794) 46s 
Plymouth | 87 62.4) 8.65 South Haven 2.90 96 58 | 77.6) 7.95 
Princeton ...........+. val ols cuss 444 |} 89) 64.8 )....... Holly Springs ............ | 95) 57 | 78.6) 427 
Provincetown | 80 394) 61.2%) 2.26 8 | 58.0)....... 95 63 79.3 6.30 
| 6.42 | 87| 44 67.6) 5.65 | 97) 60/804 218 
Somerset®!........... 40 | 65.8 | 7.71 | Traverse City ............ 39° 60.6 2.25 Kosciusko. 98 56| 79.4) 2.83 
‘Baunton .........-.. 86 34/626) 7.82 | 88 | 42/ 66.2) 2.56 Lake Como......... 59/801) 5.79 
Webster...... | Webberville ............. 89 | 42/ 66.2) 819 | 99 57 | 80.8) 4.45 
Westboro. | 35 | 66.0) 6.20 West Branch............. 783; 38%) 59. 28)....... Leakesville...............| 98 60 3.09) 
| 8&9 35 | 62.6) 4.38 | 86 | 24/ 55.2) 3.30 9. 43 
Williamstown ............| 86 38 | 62.9 | 5.74 Whitefish Point .......... 78; 31/518) 1.89 er 57 | 78.0) 4.67 
Winchendon ............- elt 8. 37 87 42 64.6 6.70 98) 81.6 5.55 
Worcester . ..... 90 43° 65.6) 4.73 | Minnesota. | 102; 63 820) 2.24 
AGriaD 92 43° 68.4) 6.80) Alexandria .............. | 40 62.8 7.02 | 97 69 | 81.2) 4.93 
Agric College. ..... 89 43 66.2 | 7.47 Amboy...... 404) 67.74....... 99) 60) 80.4 4.57 
Allegam 92° 40° 66.2°) 3.55 82 37 «59.0 4.69 Patmos. 
AIMS, .. 40 65.4) 6.01 | 85 42 | 62.2 | 7.78 Pearlington .............. | 97| 64| 80.6) 4.95 
Ann 90) 42/669) 4.32 86> 61.84 3.11 | 98) 81.8| 2.33 
88 | 67.0 4.40 Beaulieu 87) 33) 60.8) 5.50 97| 788) 3.58 
90 38 (66.0 «3.58 | 32 «61.8 9.58 92 57 | 76.3 | 5.03 
Ball Mountain ........... | 86 38 64.7 (6.45 | Bird Island .............. x9 4165.6 8.07 Port Gibson .............. | 97 60 | 80.3 | 478 
80 29 5.2, 475 92 45 65.5 5.71 97 54 | 78.6) 5.58 
Battle Creel... cc x9 40) 68.5) 5.45 a5 40 62.2 3.84 co | 95 5679.3 3.50 
Bay TT 86 45 | 64.7 6.88) Collegeville .............. |} 44 «64.2° 4.44 101 | 57 80.4 6.52) 
| 1.84 | 82 41/605 284) 97 62 | 80.4 5.45 
Berlin | $8) 38 | 64.5) 4.16 80 | 33 59.6) 5.18 
Big Rapids............... | 88 35: 63.1 5.03 o Faribault 88 42 64.6 5.77 Stonington ..... 7.00 | 
Birmingham ...........-- | 87 41 | 65.8) ...... 86 4 64.8 5.40 97 61 80.0) 5.93 | 
Bloomingdale ............ | 41 | 67.2 | 3.20) Fergus Falls.............. | 83 43 62.0, 4.74) | 97) 58 | 79.8) 5.66 
| 79 (57.6 5.44) 90; 87 62.1) 7.05) hula ... | 97 61 | 80.0 3.60 
Carsonville 64.08) ......) Grand Meadow...........| 90 4165.0) 5.44) | | 97) 54) 79.0) 3.17 
Cassopolis 1.70 | 82 3658.4 4.65 95 56 78.7 4.46 | 
364 40” 6O.1°) 2.82 | 38° (60.4 (6,39 | -| 984 634) 80.04)...... 
cc 44 67.0 5.06) 70 3652.0 4.65) Walnutgrove............. | 934) 574) 77.84 3.59 
| 82 56.8) 4.15) Lake Winnibigoshish .. 86 35 60.2 5. 23 
Cheboygan | 88| 83/61.6) 2.46 33 58.2) 7.15 Watervalley ............. 9 | 55 | 77.0| 6.50 
| 42 | 67.0| 4.52 Long 85 37 | 62.9 | 9.89 Waynesboro ...... ......| 94 57 | 78.8) 4.36 
89 66.2) 6.65 40| 647) 5.95 | Yazoo City............... | 98) 60| 80.4) 5.77 
| 97 39 | 58.5) 5.12 Mapleplain............... 87 43 65.0 9.60. 2. 08 
| 89 2 | 67.2| 4.76 6.21 | Appleton City............ 53) 76.2) 2.95 
Eagle Harbor............. | 34/537) 356 92| 63.5) 6.32) Arlington ................ 1.19 
East Tawas .............. | 864 404 61.64) 2.72 Montevideo .............. Of) 88 6.90 | 93 | 51 | 75 3. 28 | 
Fitchburg | 8 41 | 66.2) 6,45 85 61.2) 6.68) | 97 51 | 73.9 2.63 | 
_ | 8% 4.43 | 88) 40) 624) 5.14 | 1.90) 
Frankfort. 83 PERE Mount Iron .............. 86 36 «59.6 (7.45 Bethamy. 90) 45) 71.0) 2.55 | 
33 64.7) 1.30 New London ............. 86 42 | 64.1) 6.85 | Birchtree | 2.04 | 
Grand Haven ............ | 98 42 63.0) 4.88 New Richland............| 90 41 66.4 4.67 | Blue Springs .............| 96%) 514) 74.2") 1.23 | 
Grand Marais............ | 78 39 | 51.4) 3.23 | | 67.4] 8.92) 1.09 
. 89 42 66.7 4.32 8 3860.2 S811 | Bourbon.. 99 49 | 75.8 | 4.35 
Grayling 88 35 64.2) 2.50 5. 80 Brunswick ..............- 96 | 53 | 75.4| 1.65 
Hag@al. | 37 65.2 2.47 | 88 33 | 58.0 9.62) Cape Girardeau .......... 5. 05 
Harbor Beach............| 86 40) 61.9) 2.42 | 88| 40/ 66.8/....... | | Caruthersville ........... | 98) 55 | 781) 4.93 
9 | @|67| 28 | 86) 341 59.5) 9.16 | || Conception ..............| 92 | 50 73.0) 2.26 
Harrisville..............- | 40 | 60.0 3.39 | 39° 64.4 (7.37 98 52 | 75.0 | 292 
| 88) 40/ 65.3)....... Redwing. | 92) 50) 75.6) 4.07 | 
92 43 66.8 | 5.88 | 5.02 | 99) 50 | 75.4) 1.07) 
| 88 40 64.6 2.43 Rolling | 86) 41 66.2 5.56) Doniphan | 49 76.2) 3.73 
| 89 45| 67.2) 478 | St. Cloud ...... 85 | 38/640) 7.42 | | Eldorado Springs.......... 94) 53 | 76.0 3.48 
| 88) die) 65.1» 5.27 | 95 | 42 | 67.2) 6.40) 4.47 
83-28 | 56.8) 2.05 Sandy Lake Dam......... |} 83 | 89) 59.8) Fayette 97) 49) 74.2) 1.67 
tron Mountain ........... 87 37 | 61.1) 4.28 89 45 | 65.7 7.07 | | 96 46) 75.8) 2.04 | 
Iron River 33° 60.2) 8.15 7. 60 | | 94 56 | 75.8 | 2.27 
s8 35 62.9) 1.67 | 92 47 67.6 5.46 | 98 | 54] 76.6| 0.74} 
JACKSON 69.0) 5.31) vince 86 60.8 7.91 | 94 43 72.2) 4.75 | 
FORO 86 40 64.0 49 Willow River............. 38 (57.7 5. 46 ess 3.35 | 
91° 46° 681° 439 Winnebago. .............. 93 42 | 67.5 2.42 94) 50) 72.4) 
46 2. 70 -| 87 49 66.4 6.46 | Harrisonville ............. 52 | 76.1) 264) 
Lansing 89 44 66.8 «6.69 Worthington... 63.4 4,21 Hazlehurst............... 2.95 
4. 80 Zumbrota ...........-.... 88| 40 64.6 5.60 | Hermann ...... ......--- 223 | 
Ludington ............... | 2 61.7 4.60 Mississippi. 44) 748) 202) 
Mackinac Island.......... | 40/582) 860 | 100) 58/803) 6.88) | 101 76.8 | 2.60 | 


Maximum, 
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Missouri—Cont’d. 
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$s 


Gold Butte... ............ 


4 
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Franklin 
Fremont 
Fullerton 


o 
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Stations. | 
| | 
§ 
igialé 
a 
9 36 | 58.8 
82 | 28 | 52.3 
Parrot 82] 32] 57 
87) 30) 54. 
80 | 34 | 55. 
90 | 36 | 61. 
80; 31 | 52. 
tidgelawn ..............-| 92] 4 61. 
77 31 | 52. 
34 59, 
33 | 57. 
Twin Bridges 30 | 55. 
32 | 53. 
Wolf Creek . | 84 31 5A, 
tes 78 | 23 | 48.8 
Nebraska. | 
89 38 | 61.8 
s 96 | 50 | 67.7 
91 | 42 | 68.6 
91) 41 | 65.2 
Chee 91 45 | 67.2 
9 46 | 71.8 
93 48 | 70.0 
Bridgeport 90, 44)! 60.8 
Broken Bow.............. 4% 4 | 68.0 
Burchard 
| 44) 68.2) 
9 47° 69.4 


95 | 45 | 72.6 
93 | 47 | 69.7 
Fort Robinson ........... 40 56.4 
9 | 71. 
Genoa (near)............ 93 70. 
90 45 (66 


|| Gothenburg..............] 92 | 45 | 69, 
Grand Island ............ 96 51) 71 
o4 44 «68. 
| 9) 46) 69. 
| 92 | 57 | 71. 
|| Hay Springs.............. 91 | 40) 62. 
93; 48) 71. 
Hooper*! . 96 50 71.1 


snow. 
snow. 


Total depth of 


Rain and melted 


o 


Stations. 


Nebraska—Cont’d. 


Marquette 


commen 
Nebraska City.......-...- 


Pawnee City ............. 
Plattsmouth ............. 


wee 


Weeping Water.......... 


Wileomville 
Winnebago.............. 


Wisner 


‘ 


anes 

Reno State University... . 
San Jacinto .............. 


New Hampshire. 


Rain and melted 
snow. 

Total depth of. 
snow. 


Maximum. 
| Minimum, 


| Mean. 


a“ 


~ 
— 
oo 


er 


2s 


June, 1905. 273 
TABLE II.—Climatological record of cooperative observers—Continued. 
| Temperature. | Precipita- | | Temperature. Precipita- | | Temperature. | Precipita- 
| (Fahrenheit. ) tion. i} | (Fahrenheit. ) tion. | ( Fahrenhelt. ) | tien. 
| in | 
Stations. | | | | 
| | | 
a | 
| 
} | | 
| | 
° | ° ° | In. | | Ins. 
4) 76.9 95 37 | 
Jefferson City ............| 99 | 49 | 76.1 89 | 44 
Kidder.................--| 95 | 583 73.5 Leavitt... 94| 46 
| Koshkonong .............. 97 | 57 
52 Lexington ...............| 92] 46 | 67.4 
| Lodgepoleé...............| 84 42 
Lexington .............. | 58 97] 44| 69.7] 457 
Liberty 97 50 1.0 4.19 
90 | 52 92 45 68.7) 2.30 
Macon 99 53 5.65 
50 | 48 69.1 4. 86 
Maryville ................| 94 50 72.8 BOS 
102 49 76.2 2.50 | | 58) 73.2) 3.56 
Montreal.................| | 75.0 1, 52 95 45 70.2) 4.48 
Mountaingrove ......... 92; 49 73.6 2.17) T. North Loup..............| 92 44 68.5 | 10.17 
Mount Vernon............ 49 759 2.23 94 | 48 | 68.7 5.70 | 
Neosho 9] 48 | 75.3 5.47 | 'T. 
New Haven..............,| 101 | 52 77.2 | 330 | 6. 21 Ord .| 6.78 
New Palestine............| 100) 53 76.8) 3.31! 2.97 
Oakfield 98 | 53 3.54] 9% | 58 72.9) 4.00 
| 96 47 | 75.8 | 3.89 4.71 | 97 48  73.2| 2.01 
4. 68 92 49 72.8 | 4.85 
3.69 93 | 42 66.2 | 2. 25 | 
98 52 75.4) 5.42 5. 66 92 47 69.6 4.76 
Protem 95) 58 76.0) 147 5.74 92; 50 70.4| 5.34! 
St. Charles 100 52 | 76.2); 1.23 2. 54 St. 
St. Josep) 1. 50 7.18 8.41 
3. 51 43 | 68.4 | 4.71 
97 | 76M | 4.32 5.29 | 
9 75 6. 76 | 3. 41 70.8 | 3.25 
Steffenville ..............| 48) 74 1.95 8. 09 
6. 27 2. 55 Springview............... 91) 40 65.0 | 8.85) 
Trenton ................-| 55 | 7433 | 2.46 3.10 94) 51 70.4) 4.02 | 
Unionville ...............| 51 73 3.98 4. 50 
45° 75 2. 65 6. 20 
Warrensburg.............| 99 2.41 | 8. 83 52 71.7 | 4.10 
Warrenton ...............| 55 | 0.92 | 2.72 
95 | 47 74.9 | 3.57 8. 26 
2. 46 40°, 72.0¢) 3.99 
Willowsprings ...........) 98) 44 73.6 3.37 6. 95 46 70.9 | 2.75 
Zeitonia ...............-.| 101} 44 | 75.0] 3.83 6.14 49 | 72.2] 2.65 
Montana. | | 6. 21 University Farm.......... 98 | 49 72.7) 3.59 
88] 3.87 3.0 3. 50 95 41 68.6 4.98 | 
Anaconda................| 80] 32/529] 1.49 2.49 
83 | 30 83.8) 4.97 | 3.90 
Bozeman ........... 78| 32/528] 262 | | Culbertson ...............| 98 | 48] 70.5) 4.35 Wilber 
53. 5 | 3.15 48 | 70.0 8.95 | 3. 36 
Canyon Ferry.... ....- | 90| 37,583] 1.74 47 | 69.3 5.02 | 98] 45/682) 3.78 | 
Cascade .. 88 | 33 5.48 || Dawson 99] 50] 258 
| Clearcreek ......... .....| 85 31 | 57.2) 2.05 3. 85 
Columbia Falis...........) 89 | 28 55.6 | 2.23 | 448 Nevada, | 
Crow Agency.............| 90 35 61.6 | 6.15 | 002046 | 0 
Culbertson ...............| 90| 36 59.6| 266 3.31 
| | 60.4) 3.95) 2.84 Beowawe *1............. | | 
| 34 | 59.8 | 3. 56 | 2.44 
| 28 | 54. 8« ‘ 
i 30 «55.8 2 
38 | 60.4 
41 62.1 Hawthorne ............. 
Fort Benton..............| 86 34 (58.0 
Fort Harrison............) 82 35 | 56.4 |. Gordon 
80 25 | 51.1 Lewers Ranch............ 
Greatfalls .......... .....| 88 35 «58.0 | 
Harlen - - 88°| 59. 5. 05 | 
Hayden (near 87] 582 3. 66 
| 4. 87 
87 | 35 | 59.2 |.... 4. 85 
34 | 58.6 | 3.23 5. 95 Wabuska ................| 
Lewistown 85 82 | 55.5 | 4.50 | | 4.27 
84, 34 56.6) 3.12 | 11. 83 
Lodgegrass...............| 90s, 382 59.28) 3.68 5.55 
Malta. 88 | 60.2 | 3, 80 | | 
37——_6 


Temperature. 
(Fahrenheit.) 
| 
| 
3 
| 
a 
| 
New Hampshire—Cont' d. | | 
ove $1 | 57.9 
Bethlehem . | 34 | 60.05 
Brookline*!.............- 90 35 | 65.1 
Durham 91 30 | 60.9 
Franklin Falls........... hs) 33 | 63.4 
90 35 | 62.2 
Jefferson Highlands...... | cle 
| 90 63.0 
North Woodstock ........ 
Plymouth ..... 33 | 628 | 
61 | 61.4 | 
New Jersey. | 
Asbury Park ............+) 91 47 | 66.6 
49 | 68.5 | 
Bergen Point............. | 89 48 | 67.8 
46 | 69.5 
| 46 | 72.4) 
Cape May C. H...........) 91 44 | 68.8 
Charlotteburg 35 | 64.8 
College Farm ............ SE 45 | 68.3 
cee 39 | 65.8 
| 88 45 | 66.6 
Flemington .............. | 95 | 43 | 69.4 
Friesburg 9) 43 | 69.4 
Hightstown ..... 92 42 | 68.2 
98] 47 69.6 
Indian Mills. . 9 | 40) 69.6 
Lakewood 91) 44| 67.7 
Lambertville ............ 44 | 70.2 
Layton 98] 36] 66.0 
Moorestown .............. | O81) 68.9 
New Brunswick .......... | 94 46 | 70.2 
90 41 | 66.6 
| 90| 48] 67.0 
00050 9 | 48) 691 
Phillipsburg ............. 9 | 45 69.6 
93 43 | 68.2 
Rancocas.............. 
|} 9 | 87] 65.2 
93 42/| 68.6 
South Orange ............ 9 | 46 | 67.6 
91 40 | 67.2 
94) 402) 68.4° 
91 | 70.2 
2 | 68.0 
seen 9 | 42) 68.4 
92 2 | 69.2 
New Mexico. 
Alamagordo.............. | 108| 782 
102 | 46 | 74.7 | 
97 | 45) 73.4 
Alma.. 98 | 38 | 69.0 
Arbela 42/ 69.4 
Bellranch 100 | 51 | 74.5 
Bloomfield ....... 97 39 | 68.9 | 
6h cases ext 100 58 | 78.6 
91 39 | 64.8 
102 41 | 73.7 | 
Clouderoft............... 40 | 56.0 
102 | 77.3 
97 41 | 67.6 
Eagle Rock Ranch........ 87 42 64.2 
Elizabethtown. ........... 83 28 | | 
Espanola........ 42 | 68.4 
Estancia .. ne} 40 | 66.8 
Fort Bayard 97 47 | 71.0) 
Fort Stanton ........ 92| 44) 66.6 
Fort Union........ 9% 40} 64.2 
Fort Wingate ............ 87 | 43 | 66.6 | 
Fruitlan 95 42 | 68.6 
Gage ........ Ce 
98 47 | 71.0) 
Las 9! 4 


Precipita- 
tion. 


Total depth of 
snow. 
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Temperature. 
(Fahrenheit. ) 
| 
| 
glal, 
Lordsburg. ...... 50 «78.4 
Mesilla Park .............| 108 51 77.8 
Mountainair ...........-- 96 34 (66.4 
cc 95 5O 74.8 
95 360 «64.7 
1025) 51 77.74 
Rosa . 
San Rafael 97 40 (68.6 
100 46 75.8 
Springer 97 41 68.8 
M4 33 4 
valley. sae 
85 35 «(60.0 
82 28 «55.4 
New York 
92 39 (66.3 
Amsterdam ............-- sy 40 64.4 
Appleton ..... 89 63.1 
89 | 43 | 66.7 
90 36 («64.7 
Ballston Lake ............ 8S 40 84.2 | 
89 35 «(64.1 
Blue Mountain Lake 
ds ees ‘ 35 63.4 | 
36 | 61.0 | 
Cape Vincent............. 40 61,1 
91 41 66.5 
Cold Spring Harbor 88 43 «465.4 
Cooperstown ....... 40 624 
87 39 «(64.6 
86 45 66.4 
Dekalb Junction ......... 87° 63. 
83 37 | 62.2 
dees 87 33 («G15 | 
Fayetteville ............. 91 40 «(66.9 
89 42 (66.6 
Franklinville ............ 87 35 «64.2 
Gabriels... .. 22 59.2 
Gansevoort.. 
88 38 «64.0 
ES 87 39 | 63.5 | 
86° 40° 64. 8 
Griffin Corners .......... 87 31° «61.0 
86 38 (63.4 | 
87 45 66.0 
Indian Lake. ............ 90 29 | 60.8 | 
8s 43 65.4) 
sy 35 | 65.8 | 
Jeffersonville... .......... «(64.6 
Keene Valley ............ 90 $2 | 62.1 | 
Lake George. ............. 88 39° «63.0 | 
Le Roy....... 87 42 65.0 | 
L iberty 82 39° «63.8 | 
Littlefalls, City Res....... 64.1) 
Lockport ........ | 
92 41 «(67.4 
« 45 | 67.2 
82 41 63.6 
eve 86 39°) (64.6 


Preci pita- 
tion. 


snow, 


Rain and melted 


Total depth of 


snow. 


Ins. 


June, 1905 


| Temperature.  Precipita- 
| (Fahrenheit.) — tion 
| | — 
lo 
| 
Stations. 
> | oF 
sis | 68 
|e 
rrr 
New Ins. | 
North Hammond......... 42,643 4.05 
85 30 «(57.4 «6.56 
Ogdensburg ............-- anes 3. 84 
Oswegatchie.............- | 86) 622° 75 
87 41 64.4 4.58 
case | 84 39 | 64.4 6.34 
Platisburg .............-. 89 «40 
91 42 67.6 2.97 
8s 39° 64.6 5.57 
Richmondville ........... 88 40 641.4 6.51 
87 | 42/647 5.04 | 
9 41 66.6 7.90 
89 41 65.7 7.38 
|| Salisbury Mills........... 8 64.1 5.55 
86 32 | 61.2) 7.49 | 
88 44 77.1) 236 | 
86 4465.1 3.54) 
| 86 39 | 64.6 6.18 | 
Skaneateles .............. | 
Southampton............. | 80 63.6 3.31 
|| South Canisteo .......... 8y 38 64.0 5,37 
South Kortright......... 89 33. 62.8 3.74 
South Schroon............ 8S 33, 61.6 8.72 
88 40 64.9 5.15 
Ticonderoga ....... ..... 88 42,654 6.18 
85 40 63.6 5.98 
Wappinger Falls ......... 89 45 | 68.2 3.71 | 
Watertown ............... 87 41 64.7 7.56 
93 | 38 66.6 4.34) 
88 42 63.6 7.02 
| 86 33° («62.20 
Youngstown ............. 
North Carolina, } 
Battleboro........... 
Bryson City 
Fayetteville. ............. 
Goldsboro................ 


Greensboro 


Hendersonville .......... 
Hot Springs... 
sO 
Lumberton...............| 
95 
Mount Holly............. 
| 96 
| 93 
| 98 
82 
96 
| 
Salem . 
Salisbury ................ | 96 
Scotland Neck............ 98 
99 
93 
Sloan... .. a 95 
Southern Pines........... ; 98 
Southport ................ 92 
97 
99 
|| Washington......... 95 
|} Waynesville .............' 86 


7.74 
51 «75.4 4.34 
49 77.8 2. 32 
73.9 0. 20 
77.0 2.54 | 
4 76.0 0.93) 
6 74.5 3.16 
737) 412| 
0. 70 | 
3.45 
50 | 75.9 5.43 | 
51 76.0 5. 75 | 
44 «67.8 6.49 
49 | 77.6 1.67 
33° «(64.0 6.20 
75.2 3. 08 
47 76.2 244 
49 74.7 2.43 | 
48 «674.4 1. 50 | 
«(75.4 1.35 
4 «673.4 1. 30 
5176.8 6.00 
52 77.2 5. 68 | 
49 75.0, 1.49 | 
50 «75.0 1.41 
47 76.4 3. 23 
49 77.6 1.74 | 
57 78.2 3.46 | 
75.2 1. 27 
49 78.4 3. 66 
47 | 75.0 5.78 | 
44° 68.0 3.86 | 


274 
lil 
33 
| 
a | 
| In. 
Ins. 0.56 
4. 08 2.40 
5. 54 0.75 
3. 82 0.05 | 
10 1,40 
3.72 | 0. 38 
3%. 27 | 0. 58 
3.79 | 0. 92 
5.15 1,42 
4.14 111 
3. 58 1. 97 
4.14 | 0.10 
5. 01 | 0. 40 
4.55 2.50 
2. 43 | 1. 06 
4. 66 2.05 
3. 30 4. 37 
0. 60 
2. 80 | 1. 29 
4.20) 1.73 
2. 78 | 0,40 
3. 78 2. 90 
224). 1,27 
4.51 | 2. 25 | 
4.72 | 2. 08 
4. 20 | 0.11 
1.67 | 2.50 | 
3. 40 2.00 
3.18 1. 52 | 
3. 63 | 3. 61 
1, 83 2. 23 
5.18 2.48 
4. 23 
2. 67 7. 67 
5. 67 7. 24 
2.53 4. 47 
1.75 | 4.27 
3.74 2. 68 
82 | 4.44 
21 234 
5.57 
93 6.16 | 
02 8.11 
9 6. 07 
69 | 8.4 
06 | 114 
83 6.59 
27 6. 
; 77 11. 59 
65 6.49 
69 5. 25 
52 | 5. 45 
9,15 
66 7. 63 
19 | 4. 62 52 | 74.2) 4.57 | 
32 | 3. 32 47 69.6 7.02 | 
25 | 4. 93 50 78.0 1.36 | 
27 3. 81 51 69.4 9.55 
86 | 6.58 | ns! 
24 | 5, 82 40 69.6 4.49) 
71 | 3. 49 49 77.2 3.90 | 
4. 56 47 76.2 1.38 
5. 64 49 76.0 
81 | 4.75 | 
37 5. 66 
40 10. 75 
96 7.38 
98 | 4.21 - 
92 8. 89 
43 5.11 | 
38 5. 75 
5. 67 
50 6.17 
06 | 5.04 
v9 4.73 
52 | 3.4 | 
15 | 2. 
12 4.92 
23 | 4. 82 
05 | 5. 23 
58 9. 00 
16 6. 81 
76 4.81 
87 3. 31 
62 7.15 
13 
50 | 5. 48 
3. 60 | 
8. 42 
| 4.40 
9. 97 
5.06 | 
7.98 | 
2. 52 | 
3. 02 
3. 66 | 
6.04 


June, 1905. 


MONTHLY WEATHER REVIEW. 276 


TABLE II.— Climatological record sta cooperative observers— Continued. 


Temperature. Precipita- | Tem | 
e perature. Precipita- | T 
(Fahrenheit. ) tion. | (Fahrenheit. ) tion. | 
3 | 3 | | 
a = = z | = s iz 
North Carolina—Cont'd. ns. | io— Cont’ ° | | 
| Ins. Ohio— Cont'd. Ins. Ins. Oklahoma—Cont’'d. | ° | o Tns. Ins. 
| a 65.6 | 6.38 Waukomis | 102} 61) 80.1 | 3.35 
86 a2 | 61.2) 370 46 1.1 1. 82 Weatherford 57 | 77.2 1. 93 
85 38 | 59.0) 404 6. 00 92 40 | 67.3 0.71 | 
9 3359.8 3.75 ima... 5 | 69. 3.92 | Aurora (near 3 59.5) 1.37) 
Donnybrook ............. 91 35|5a7| 469 sz | Bay City ............ .-| 68 40 55.0) 3.61) 
| 70. 5. 97 | Bend..... | 84 29 | 65.7 | 1.29 
Glenullin .............. .| 89 4059.8 6.05 | Napoleon................. 90 4 200 
28a | Nellie ....... 68. 6 3. 69 | Corvallis 83 | 41 | 60.2| 1.42 
LaFollette.... .........-.- 83 35 | 57.4 4.43 New Ri 70, 1.98 79 42 | 57.6 | 2.74 
niversity .... 42 69.0 2.11 | Forestgrove . 89 40 | 59.8) 1.98 
5 | 7.12 Government Camp....... | 69 33 | 47.4 | 3.74 
87 ae ne 37 66,2 6. 56 Hood River | 82 46 «64,2 1, 22 
45 71. 3 4. 71 Huntington dire 90 41 64.4 0.75 
37 | 67.4 3. 96 | | McKenzie Bridge ....... 35 59.6) 2.32 
83 9 68.0 6.11 McMinnville ............. 83 39 «60.0 0.94 
Wahpeton 8 43/632 5.20) Waynesville 90 | 47|700| 601 | sos 
‘ 90 | 47 | 70. . || Mill 37 | 57.6) 2.08 
56.0 6. | Wellington... 91 38 | 68.4) 2.50 | 82| 41 | 1.20 
Willow 57.0 5.58 Wooster 89 | 38/680) 7.50 3 
Akron 89 40 | 67.8 3.93 | || Ontario ... | 1.64 
Bangorville .............- 0 680 2.83 Buseh 97 | 08 | an 
Bellefontaine. ............ 91 4368.7 6.05 | 97 58 mal 
Benton Ridge ............ 91 70.0 9.27 | Cloud Chief .........-..-. 95 sal =i = 
Bowling Gireen........... 88 40 | 68.0 5.31 | 95 |] Salem 45 | 60.8 | 0.59 
90 38/681 4.87 Fort Reno......... ...... 03 : me 
Cambridge ............... 93 37 68.9 6.20 Frederick .. 96 6 $0.0 > | ta 
98) 62.4) 9.00) | Guthrie 93) 61) 78.2) 212) 89 | 61.8| 1.69 
93 43 | 70.9 6. 20 Jeffers n 00 a4 | Wamie.... 83 | 57.8) 1.75 
Cleveland 85) 44) 66.4 3.00) 100 61 | 79.0) 1.97 | 86 | 35/588) 3.60 
| 6 . 28 | |] 7.9) 1.28 | | .4) 5.16 
71.8) 2.48 Mangum 100) 59 | 80.6 | 1.00) | Beaver Dam...... antl | 7.17 
Defiance. ......... | | Meeker: 9% | 54) 78.0) 3.90 | || Bellefonte...............- 97'| 3.63 
40/689 | Newkirk 97) 60) 787) 4.14 || Brookville .............- 6.14 
95 | 47 | 7.7) 3.92 | | Berry 98 61) 78.0) 3.59 | 89| 38 | 65.0) 7.58 
mal ne 94 59 | 78.6) 1.73 || Cemterhall ............... 92 40 | 66.2 | 4. 6% 
9 40/689 4.28 | Temple ..... 101! 62! 81.8! O63! Clensfield = Bee 


| 
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Temperature. | Precipita- 
Temperature. Precipi 
( heit. ) tion. | (Fahrenheit.) io | | Zemperature. | Precipita- 
| (Fahrenheit. ) tion. 
Stations | | 
| = 2 2/2/23 63 
22 Libert % | 50/790) Dickson % 49 75.5 5.60 
East Mauch Chunk | 230 Little 99 | 56/802) 0.17) iD 5177.5 «6.02 
96) 45) 69.2) 234 100 | 53 | 80.6) 0.25 | | Blizabetht e@imel aa 
| Matthews............ 9 | 58 | 77.5) 1.38 | i 
4 mas 7 usvern ............ ...... | 400 43 | 78.0 3.08 | 
90 446 Winthrop College ........ 97) 53/ 78.0) 0.92 | heed 
Kennett Square.......... 92 45 | 69.0 3.27 | | | Lye |e 
Lebanon ........... 41 69.4) 3.53 Alexandria ...... | 100) 38 66.2) 7.60) 
Mifflintown ............... 40] 69.2| 2.90 Chamberlain ............ | 9 | 46 66.4) 5.36 7 45 | 72.8 7.01 | 
New Germantown........ 92) 41/683 8.96 36 | 682) 465 | 
Philadel | Elkpoint 96 38 | 69.8 | 209 | | 97 76.6 2. 19 
aT Flandreau .............-. 43 37 | 64.6 | 8. 96 | 96) 54) 783) 5.94) 
90 47 ‘orestburg......... .... | 6 6 | 65.4 | 10.91 | Uni 9 | 51 75.2) 6.95) 
88 | | | 9 38 | 59.9 | 484 | Walling? 98 51) 77.4) 4.63) 
| Gannvalley .............. | 97 40 | 65. 66 | | Walling. | 8.93 
2.07 | Greenwood .............. | 94 | 6a. 4 10 | | 9 55 | 75.4) 5.93 
| 4a | 95) 42/636) 5.16 102) 63/804) 141 
00000000 7.2 ipewich ..............--. | 35 | 62.7| 6.58 Austin | = 
2 59 44 | 62.2) 2.90 | 8 | 81.6) 518 
State College.............| 89 | 43) 66.5 3.98 | 98 42 65.4) 6.99 | 
37 67.1 Menno 39 | 66.6 | 597 | 95 61 78.3) 4.105 
Sissi 23 On-the-Trees Camp....... 93| 40 | 63.4| 256 | Brazoria ........ 102 | 67 | 82.9) %.40| 
| Pine Ridge......... 89°] 63.0") 2.63 | 69 | 81.0) 6.55 | 
Kingston ................ 85 | 38/628) 5.22 | 85/644) 749) col 
93 36 626) 5.52 | beeen 102 54 | 73.7 1.35 | 
dence 6.22 || Sisseton Agency.......... 9 | 36/613) 3.88 | 9 | 55) 74.6) 1.49 | 
98 60 | 80.8) 3 i} Spearfish 89 38 | 59.2| 5.85 | 100, 78.4) 206 
53 | 78.7 ~ Rephan 89 40 | 63.6) 5.50 CMAN ..... 90°| 77.4° 0.30. 
$3 | 707) 3.28 || Vermillion...............| 40 70.0) 4.28 68 | | 15.08 
98 56 0.47 5. 46 Columbia 94| 69 81.2 2 
% | 62/ 80.0) 2.82 | Wolsey . 6. 96 | 5.20 | 
54 | 79.38 2.33 | Comstock. . 29 Be! 
Andersonville .......... 93| 50| 75.5| 7.20) 
0. 66 Arlington 98| 56) 783) 6.09 | 64) 4.55 
| Ashwood . . 9 | 50/758) 5.24 Cotulla 68 8%1 2.48) 
78.6 | 3.49 96 +6 ; Dialville...... 68 | 79.8 
4.66 Clarksville. Port ++. 99 | 67 | 80.7) 2.00 | 
| Fort Davis ...........-... v3! 82/780! 


| 
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Prec Precipita- 
mperature. Precipita- | Temperature. ipita- Temperature. p 
a Fahrenheit. ) tion, | (Fahrenheit. ) tion. (Fahrenheit. ) | tion. 
‘ort Ringgold. ......... | ¢ 39 | 68.6 0.02 OB 2. 50 
Fort Stockton ........ .. 100 58 77.0) 4.62 95 3B. 02 | 41 | 736 |....... 
| 3.29 | He a7 |sa3| Rockymount ............. 95 48 | 74.2) 3.46 
99 | 62 | 80.2) 633 Henefer 103/ 51/730) 97| 74.6) 2.00 
Greenville. .............- (Of 30 | 59.0) 0.40 3. $2 
Hale Center........... -- 96 58 75.4) 3.14 90 30 | 59. | 4 | Spee 6 46738 
Hallettsville ............. 97 68 82.4 1.75 = | 93 45 1.2 4.10 
96 | G64) 81.2) 8.42 91| 36/638) T. 91 7 
Hearne 83 40 2! 0.04 Stephens City .......... 98] 43/710] 7.08 
87| 28 | 61.1, 0.00 Williamsburg 46/714) 3.12 
"aie "| x9 0. 63 Woodstock .......... 98 | 42/720) 67 
Hillsboro 97 | 62 | 81.0) 0.10 Washington. 
| 81.9) 5.02 0.05 Aberdeen ..... 75| 42| 57.0) 4.41 
Hubbard. 68 | 89) 406 | 88| 31/604| T 5. 38 
93 | 66 | 79.8) 15.33 | || Meadowville............. 3. Blaine +5 40 | 3.57 
| Minersville ............. mel ae 73| 46|59.4| 2.40 
99 67 | 82.9 | 3.02 | 78 37 | 57.2 | 1.72 
100 52 75.8 | 0. 46 83 40%| 60.241 2.62 
Kerrville... ............... 92 61 | 78.0) 530 63.5 | 0 00 84 27 625 | 3.36 
Knickerbocker... .. 58) 79.7) 0.26 Clearbrook ............. 58.7) 1.66 
++ 96 | 62 | | 68.8 0.00 Clearwater ............... 69 | 38/ 56.8| 3.10 
Lampasas 2/4) 4% 67.9 | 0.85 82| 35 | 57.4| 3.27 
Liberty 85.8) 685) Ogden. 55.64) 0.39 81| 35/582) 3.48 
Lone Star Ranch.........| 2. 10 643. 85| 33 | 1.84 
Longview ............... 100 | 68 | 82.6) 8.51 | 0.00 76| 45 58.1 | 1.91 
96 70 | 82.0) 4.87 58.3 ise 83 38 | 56.6| 3.01 
McKinney . ...... 99 | 63 | 80.6) 4.71 | veces] 0.88 83 | 87/58.0| 2.34 
Marlin 99 66 | 81.7) 6.69 | 0.00 | Danville ........ 84| 39/604) 1.21 
Menardville....... 101 55 79.0 | O44 | 0. 78 | Dayton... . 83 42 | 62.2) 4.41 
103 52 77.5* 4.76 || BOCK VINE 155.6! 0.00 | Bast Sound 80} 38 57.6) 2.45 
96 59 76. 2 2.14 St. George... .... 16 Ellensburg............ .. 86 40 | 61.3 4. 54 
Mount Blanco............ 57/760) 3.93 | 6384) 0.09 44/661) 3.41 
Mount Pleasant.......... 93 65 | 80.8 7,42 Scipio 0.59 | Fort Simcoe. 645.06 
Nacogdoches 95 | 66 80.0) 5.21 pe 0.00 | Granite Falls... 
sees 4.3 ke joa | | 0.00 68| 47/568) 4.54 
96 69 | 81.6 | 2.27 Thistle... 37 | 63.0 T 93 48 | 67.6) 1.77 
96 68 | 81.0) 6 93 | 86 59, ss am 
Port Lavaca.............. 67 | 81.2| 3.92) Trout Creek.............. 96 > | 4 ae 
Quanah ...... 99 | 80.9) 2.25 Utah Lake Loomis 85] 47| 642) 2.93 
Riverside ................ | 267 | | 29| 0.40 | Mottinger Ranch... | 69.4) 1.18 
66 80. 0 su | . | Mount leasant.......... 80 46 | 59.2 2. 62 
Seymour................. 98 | 64 79.5) 451 | Jacksonville ............. 87 | 33 59.0 
64/ 81.1] 1.55 | Manchester .............. 83 | 36 60. 2 | 3. 46 
96 78 8&2) 5.45) 88 35 | ae Republic....... 35573) 2.04 
Sulphur Springs. 95 | 65 | 80.2 | 3.52 | a7 2.13 
9 | 66) 80.1) 9.32) 8) | 38 | 61. Ritsville | 1.99 
- 103 64 83.4 5. 82 | stock . .. 86 33 | 58.0 78 40 | 584! 239 
9 | 67 81.6) 5.61 Virginia, 101| 42/728! 239 Snohomish.............. 81) 40) 59.2) 229 
94) 57 | 742) O11 | Arvonia. 498 Snoqualmie .............. 86| 41 | 61.2| 3.48 
ictoria 81.4 3.77 | Bigstone Gap............. 91 46 | 71. 3. 00 
Weatherford | 81.4 2.76 | Burkes Garden.. 86 34 64.6 | cons o 
Wharton ... 79.6 3. 08 Callaville | 97 45 1 ry 0S Trinidad 91 50 | 68.2 3.53 
Wichita Falls Cape Henry | | rei 87| 39 | 60.4| 3.05 
Willspoint 80.5 | 5.65 Charlottesville ........... 52 | 73.0 83 40/598) 211 
0.88] 20 || Columbia 93 5.41 wlael en 
Blackrock... -............ 52| 71.6) 5.40 Wenatchee (near).......| 88| 40| 62.5| 5.18 
Blacksmith Forks. 1: Elk Knob 87 35/1 58.0] 3.66 
90 30 61.2, 0.00 95 49 92 45 | 66.0! 1.39 
97 46 71.1 0.00 Grahams Forge... ...... 87 2| 2 69 95 50 | 73.6 | 3.48 
96 40 | 66.6 0.10 93 Bayard 87 $4 | 65.5 | 3.42 
_ BESS 85 | 25 56.7) 0.00 Hampten slena| es 94| 45/72.6| 2.92 
Deseret 65.2) 0.00 288 Berkley Springs. ........ 41) 71.0) 4.10 
Escalante *- 9 | 71.4] 6.95 Buckhannon ............ 93 | 40 | 69.7| 3.63 
Experiment Farm ...... 100, 43 | 73.8 |....... 44! 69.6! 2.33 Burlington ............. 41 | 69.0! 4.68 
Farmington ............. 9 ' 40'65.5 0.33 Marion 90 . 
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TABLE II.— Climatological record of cooperative observers. 


Tem): ..ture. 
(Fahrenheit. ) 
Stations. | 
s = | 
a | 
A} a) 
West Virginia—Conut'd. | 
93 40 69.5 
cones 93 40 69.8 
ce 91 44 70.6 
93 46 «70.8 
ce 97 44 72.8 
Green Sulphur Springs... 41 68.7 
Highland 43 68.2 
Huntin ton . 95 49 74.3 
Leonart 43 | 72.8 
Lewisburg 0 69.3 
Lost Creek ....... 92 38 67.4 
96 44 «671.8 
Mannington.............. 40 70.4 
87 35 «66.2 
Martinsburg ...........-.| 97 45 «70.6 
97 42 71.3 
Morgantown... ..... sees v0 42 69.7 
Moundsville.............. 42 70.6 
New Cumberland ........ SS 67.8 
New Martinsville ........ 6 43 72.4 
92 40 «68.8 
40) 70.2 
40 67.6 
Point Pleasant ........... 50 73.4 
49 «69.4 
Smithfield 95 43 «(71.6 
ED 060660040 95 44 «(74.3 
Terra Alta. . 38 («67.0 
Uppertract . 40 69.0 
Valley 100 71.7 
97 41 72.4 
Wheeling ................| 102) 75.0 
Wisconsin. 
Amberst ...... 88 64.3 
Appleton 85 41 64.2 
Appleton Marsh......... 87 «(63.0 
vis 
86 38 (62.5 
90 40 64.9 
32. «(61.3 
87 37. 64.0 
Chippewa Falls...........| ... 
8S 45 66.4 
Cranberry Ex. Sta....... 90 27 «61.8 
Darlington 96 35 (66.1 
Dodgeville 4 91 41 68.8 
40 62.2 
Eau Claire .......... 86 45 (66.4 
85 35 «660.8 
cn sc 89 35 «465.7 
Grand Rapids............| 85 64. 6 
Grand River Locks....... 
Grantsburg .............. 86 37 | 62.6 
8S 39 | 65.2 
8” 40 65.9 | 
88 37 64.9 
Koopenick ............... 87 33° «62.8 
cece é | 39 65.3 | 
Meadow Valley .......... 88 38 64.0 
89 38 (64.4 
Mimoogua 89 41 | 62.2) 
Mount Horeb ............ 92 38 «67.5 
«056600006 90 38 (65.6 
New London ............ 90 39 «65.2 
New Richmond .......... a9 41 64.7 
86; 39 63.6) 
| 88 38 63.6 | 
| 8 42 66.6 
Port Washington... ..... | 88 36 «58.2 
Prairie du Chien ......... 98 46 «(69.6 
86 32. (62.6 
os 95 41 64.0 
Sheboygan | 90 41 61.2 
| 84 62.8 | 
Stevens Point............ | 87 63.4 | 
Sturgeon Bay Canal...... 84! | 57.8 


Precipita- 


& 


FNS 


6 


tion. 


Total depth of 
snow 


Temperature. 
(Fahrenheit. ) 
| | 
Stations, 
g 
2/8/18 
A 
Wisconsin—Cont'd. 
Valley Junction .........' 89 36 «66.2 
86 43 «(65.9 
ay 38 (66.0 
894) 40°) 64.64 
86 41 62.6 
87 41 64.8 
Wyoming 
80 29 | 53.9 
9 39° «63.4 
ow 40) «65.0 
Bedford . 79 28 «51.8 
81 21 544 
87 566.8 
89 34 (60.8 
Chu water. Bi 38 61.6 
exe 
75 238 «48.9 
Eatons Ranch............ 82 34 «(57.9 
Elk Mountain. ..... 
30 «(57.4 
79 29° 54.6 
Experiment Farm. 
Fayette... w &3 27 | 55.4 
Fort Laramie ............ 97 43 «(64.4 
Fort Washakie 86 30° 55. 9% 
Granite Canyon. 4 35 7.2 
Granite Springs. . 
Green River 95 34 (60.8 
Hatton. ces cael 
96 37 63.0 
Iron Mountain 87 38) «(61.5 
35 | 58.2 
39° «69.5 
83 34. («58.4 
Little Medicine........... 78 26 «454.1 
Lolabama Ranch......... 7 29° «48.8 
Marquette. ..... 85 55. 2 
87 41 62.0 
Pine 91 43 «(64.0 
Rock Springs............. 86 34 
88 | 36 58.4 
South Pass City .......... 79 28 «53.6 
81 28 «52.8 
93 42 65.0 
76 27 | 49.3 
Yellowstone Pk. (C.H 70 27 «46.0 
Yellowstone Pk.( Foun’n) 71° 27« 46. 
Yellowstone Pk. ( Lake) .. 70 «44.8 
Yellowstone Pk.(Soda B.) 7 2 «(51.6 
Yellowstone (U. Ba’n) 81 27 «449.8 
Porto Rico. 
8 | 55 72.2 
Aguas Buenas. 
88 560 (74.6 
92 64 78.8 
91 65 781 
95 73 81.4 
87 55 72.0 
90 63 | 77.2 
91 74 82.0 
92 64 | 78.7 
Hacienda Coloso ......... 93 67 79.2 
90 74 83.0 
91 67 | 79.2 
93 70 80.7 
La Carmelita............. 87 61 | 74.2 
92 63 | 77.4 
2 60 77.2 
85 63 71.6 
20 64 | 77.2) 
70 81.8 
Mayaguez........ ....... 92 65 | 79.8 
San German............ 96 65 79.3 
64 | 79.7 
San Salvador............. SS 62 | 74.9 
Santa Isabel ............. 91 68 | 79.4 
71 | 82.2 
New Brunswick. | 
73 | 39 53.2 


| 


Late reports for May—Continued. 


snow. 


om 
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= 


SS 


= 
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PERS 
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Total depth of 
snow 


> 


2.0 


5.0 


June, 1905 


Temperature. Precipita- 
(Fahrenheit. ) tion. 
= 
Stations. 
| 
% 
= = = 
West Indies. ° ° ° Ins. Ins. 
Basseterre, St. Kitts... ... 87 
Late reports for May, 1905 
Alaska. ag Ins. | Ins. 
68 20 42.6 0,48 
Copper Center...... ov 2 44.3 0.48 
Fort 75 2 47.4 0.33 
Fort Liscum. ... 57 31 2. 5 7.02 
63 22 44.2) O84! T. 
Ketchumstock........... 67 «43.4 0. 20 
95 29 50.9 9.46 
61 0 41.2 2.41 
Petersburg .......-. 72 23 «50.0 3.08 
63 27) 43.6 0.84 
Wood Island ............ 65 30 «(47.3 70 
California. 
Laytonville .......... 2 00 
San Miguel Is land 0.80 
3. 69 
Connecticut. 
Parmimgto® 86 21 54.9 
Massachusetts. 
82 «87.2 1.28/ T. 
Michigan 
S4 27 «258.6 7.51 
Mississ ippi 
SHOCCHS 51 | 75.8 3.77 
Swan Lake ......... 95 57) 74.7 . 76 
Montana. 
New w Hampshire. 
Franklin Falls ........... 20 «661.9 1.73 | T. 
76 28 62.2) 291 1.0 
New Merico. 
Fruitland . M4 26 «56.9 T 
(iran Quivira 0.15 
North Carolina. 
Washington .... ........ 92 42 72.3) 4.14 
Teras, 
Fort Ringgold............ 102 60° 85.4" 1.50 
Washington, 
Vest Virginia, 
Wyoming. 
74 21 46.5 5.12 
Porto Rico. 
Corozal. . ae 63 (77.1 4. 67 
Veja Raja. . 65 77.4 49 
Merico 
cess 87 73 83.1 0. 00 


EXPLANATION OF SIGNS. 


* Extremes of temperature from observed readings of dry 


thermometer. 

A numeral followin 
hours of observation from 
obtained, thus: 


the name of astation indicates the 


which the mean temperature was 


1 Mean of 7 a. m. + 2p. m. m. + 9p. m. + 4. 


2 Mean of 8 a. m. 
® Mean of 7 a. m. 
4Mean of 6 a. m. 
5Mean of 7a m. 


+7p. 
+2p 


+8p.m. + 


+6p. m. + 2. 


. + 2. 


6 Mean of readings at Soatbans hours reduced to true daily 


mean by special tables. 


The absence of a numeral indicates that the mean tem- 


perature has been obtaines 


1 from daily readings of the maxi- 


mum and minimum thermometers 


An italie letter followin 


g the name of a station, as ‘* Liv- 


ingston a,” “‘ Livingston b,”" indicates that two or more ob- 
servers, as the case may be, are reporting from the same 


station. A small roman 


letter following the name of a 


station, or in figure columns, indicates the number of days 
missing from the record; for instance, **a”’ denotes 14 days 


missing. 
No note is made of brea 


ks in the continuity of tempera- 


ture records when the same do not exceed two days. All 
known breaks of whatever duration, in the precipitation 
record receive appropriate notice. 


CORRECTIONS, MARCH, 1905. 


New Mexico, Albuquers 
instead of 49.0. 


jue, make mean temperature 48.8 


| Precipita- 
tion. 
| 3 | 
ag 
| 
| 
Jas. || Ins. || 
2. 26 
2. 86 
5. 05 
3.74 
4.99 
4. 37 
4,10 
1.97 | 
5. 05 
2. 78 
6.08 - 
5.13 
2.92 
5. 26 
2.20 | T. 
3. 30 
104 
3. 41 
5.71 
3. O08 
7. 57 
6. 05 
4A 
45 
70 
: 
55 
27 ; 
12 
76 
16 
oo) 
32 
72 
47 
13 
70 
38 
OS 
8.10 
13. 70 
10. 12 3. 68 
4.48 0.81 
7.49 1. 59 
4.12 
36 1.47 
03 2.78 
46 2.54 T. 
76 3. 34 7.0 
02 
eee 
22 | 
9 
05 | 
81 
| 
He, 
> 
43 
00 
5. 43 | 
7. 60 
7. 20 | 
20 | 
6. 70 
7.13 
5. 58 | 5. 57 ! 
| 3. 01 
5. 82 
73 | 2. 90 
23 | 7.11 | 
74 5. 92 
54 3.74 
1.00 2.61 
p. 55 | | 
36 3. 68 
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TABLE III.— Resultant winds from observations at 8 a. m. and 8 p. m., daily, during the month of June, 1905, 
Component direction from— Resultant. Component direction from— Resultant, 
Yirection Dura- Jirection | Dura- 
N. 8. E. Ww. from— tion. N. W. from— tion. 
New England. Hours. Hours. Hours, | Hours. | ° Hours. North Dakota, | Hours. Hours, Hours. | Hours. > Hours, 
16 30 7 18 8. 38 w. || 21 22 23 | 11 8. 8e. | 12 
16 22 18 18s © || I. Daw 24 14 19 10 
15 8 11 5 4le. Devils Lake, 22 15 20 16 Son. 8 
23 30 3 10 | 8s. 22 w. 18 Williston, 22 15 23 14. on. Re 
14 17 15 s. 78 w. 14 Upper Valley. 
Nantucket, 13 26 ll 30) os. 56 w. 23) Minnea 11 10 12 
11 25 12 30 | s. 52 w. 23 St. Pau Minn 20 25 20 s 67e., H 
19 17 12 26 n. 82 w. La ¢ rosse, 8 14 34e, 7 
2 15 29 9 17 s. 30 w. 18 17 16 13 n. 72 e. 8 
18 2 12 19 s. 38 w. 15 27 22 12 s. 40 16 
Middle Atlantic States. 13 7 20 20. 8 4 
15 31 9 17 w. 14 24 20 14s. Sle 12 
Binghamton, 9 5 13 9 6 | Dubuque, lowa............ 17 26 19 11 8s. 42e 12 
New York, N. 14 23 14 24 s. 48 w. 14 | Keokuk, Iowa........... 17 23 20 14 s. 45 e. 8 
Harrisburg, 17 20 16 21s. 59 w. 19 23 21 13 8. 9 
14 26 12 s. 34 w. 13 6 11 7 n. 80 e. 8 
18 25 6 30, 8s. 74 Ww. 25 Peoria, i. 10 13 8 4 Be. 5 
Atlantic ¢ 15 22 12 23 s. 58 w. 13 18 22 23 16) s. 60e, 
Cape May, N 14 33 13 6e. 19 Hannibal Mo. + 9 9 72 w. 
Baltimore, 19 29 7 os. 35 w. 12. St. Louis, Mo. 10 25 25 8. 20 
Washington, 18 27 14 11 s. 21 Missouri Valley. 
12 20 25 15; s. Sle. 9 13 8 s. Sle 6 
17 20 16 s. 69 w. 8 Kansas C ity 12 29 24 s. 42¢ 23 
winds 9 25 19 12, s. 24e. 18 Springfield, 33 19 11 s. 20 e. 23 
Ww ytheville, 17 10 14 31 n. 68 w. 17 28 19 s. 45 e, 16 
South Atlantic States. Omaha, 17 29 19 8| s. 4e. 16 
25 19 14 15] 9 w. 6 || Valentine, Nebr ................. ... 18 17 22 15 | n, &e. 7 
Charlotte, 8 24 28 | 16] s. 37 e. 20 || Sloux City, Towa 9 14 | 8 5| s 31 e. 6 
Hatteras, 12 27 20 | 20] s. 20 19 | 24 12| n. 85 12 
Raleigh, N.C. 15 28 13 | 14) 4w. | 21 19 21 13) | 8 
Wilmington, 2 s 14 || Yankton, 8. Dak. ¢ ................. 0} 10 10 | 1 
Charleston, 7 21 3 10 s. 56 e. 25 || Northern Slope. | | 
Columbia, 10 21 23 | 19} s. We. 18 | 8 | 26 19 | n. 35 e. 12 
12 26 | 22 | 14| 8. 16 || Miles City, Mont.....................| 19 | 13 | 20 21] n. 9w. 6 
Savannah, 10 21 20 2] s 5w. 11 || Helena, 22 | 18 7 85) 72 w, 29 
Jacksonville, Fla ..................... 9 15 | 32 16 | s. 69. 17 | Kalis sell, 25 8 27 | n. 60 w. 22 
Florida Peninsula, | Rapic City, 19 i7 | 22 16) n. 72 6 
12 11 24 n. 1 | Cheyenne, Wyo 15 27 | 10 18 | s. 34 w. 14 
24 10 28 8] n. 55 e. 25 12 11 24) 45 w. 18 
2: 10 24 19} n. 18 e. 16) Y ellowstone I 12 32 5 26 46 w. 29 
Eastern Gulf States. North Platte, | 23 | 25 6le 21 
11 20 19 23 | s. 24 w. 10 | Middle Slope. | 
Pensacola, Fia.t 12 3 9 12] n. 18 w 16 | 21 22 7 
Birmingham, Ala.¢ ............ 6 10 16 12| s. 27 w. 15 29 | 18 | 17 
17 23 6]. 22] s. w. 12 31 | 25 8. 4 28 
9 26 15 21); s 19 w 10 36 | 23 8. Be. | 33 
Meridian, Miss.¢............. . 5 14 8 10| s. 13 9 | Oklahoma, Okla . 10 39 | 17 cia Bal 31 
14 29 16 19; s. ll w "Southern. Slope. | | 
Western Gulf States. 3 46 19 6| 176, | 45 
5 36 23 10; s 34 | Roswell, 6 37 19 11; s. Me. | 32 
1 2 34 7| 29 | Southern Plateau. 
Corpus ¢ “hristi, 4 40 | 29 2] S7e 15 22 25 18| s. 45. | 10 
Fort Worth, Tex...................... 9 31 22 12] s. 24e. | 24 || Flagstaff, Ariz................cce00. 20 20 0 38 | w. 38 
Galveston, 3 43 16 6] s 46 11 4 30 23} n. 68 e. | 18 
6 39 14 14 8. 5 31 11 28 33 w. 31 
San Antonio, Tex..................... 8 25 41 1] s. 67e. | 44 | Independence, Cal............ =r 19 14 | 13 30 | n. 74 w. 18 
5 20 4 4] 8. 15 Middle Plateau. 
Ohio Valley and Tennessee. 13 21 3 37 | s. 77 w. 35 
Chattanooga, Tenn ................... 19 24 11 21 s. 63 w. | 11 |] Nev 19 17 13 30 | 83 w, 17 
23 16 14 26 | n. 60 w, | 6 15 1 48 | s. 79 w. | 48 
12 26 18 2; s Sw 14 || Salt Lake City, Utah................. 22 18 24 n. Ze. | 14 
22 20 11 21 n. 79 w. 25 13 2 36 | n. 71 w. : 
4 13 9 9] s. 9 || Grand Junction, Colo............... 7 23 21 20; 3e. 16 
20 22 16 15| s. 27 e. | 2 Northern Plateau. 
9 13 10 Me, 22 24 | 17 | 13] Ge. 
Indianapolis, 22 18 21 n. 63 e, 22 13 20 22] n. 13 w. | 9 
Cincinnati, 21 17 22 Is | n. He 6 || Lewiston, Idahof.................. | 0 3 24 4! os. 8le. | 20 
Columbus, Ohio.............-........ 21 18 21 17| n. 53 e, 4 25 19 25 | s. 16 w. 22 
Pittsburg, 24 20 7 22) 75 w. 16 || Spokane, Wash 16 16 22 17 | e. 5 
Parkersbur 21 20 10 20 n. 10 | Walla Walla, Wash.....-.... 8 39 12 8; | 
27 ll 5 25 | n. 51 w. 26 North Pacific Coast Region. 
Mision. North Head, Wash.................. 9 2 58 w 41 
} 17 22 12 27 s. 72 w. 16 Port C rescent, 9 2 2% n. 74 Ww 26 
- Oswego, 10 26 14 20) s. 21 w. 17 Seattle, Wash. 13 24 10 | 22 s. 47 w 16 
20 10 29 n. 70 w. 19 15 | 5 | 34) n. 82 w 29 
Syracuse, 13 23 11 26] s. 56 w. 18 || Tatoosh Island, Wash................ 2 34 3 | 34) s. 440 45 
11 24 13 a4 s. 40 w. 17 Portland, Oreg....... 21 18 | 9 | 28] pn. 81 w. | 19 
24 23 12 | 13) 45 w. 1 Roseburg, 38 14 | mn tw 34 
7 11 9 | s. Mw. 4) Middle Pacific Coast Region. 
16 19 18 19 | s. 18 w. 32 12 23) on. 44 w. | 28 
Detroit, Bich 21 | 14 18 | 18} n. 7 | Mount Tamalpais, Cal.......... 20 8 1 46 on. 75 w. 47 
Lake Region. >) 20 25 22 Ze. | 17 
25 16 16 19 | n, 18 w cate 18 9] lle, 48 
Escana va, 23 21 20 n. Se 1 12 0 53 | s. 78 w. 54 
Grand Rapids, Serr 17 22 14 | 18| s. 39 w 6 | South Pacific Coast Region. 
3 15 10 e 40 1 0 39) nm. 45 w. | 55 
22 19 13 22; n. 72 w 10 | Los Angele 5 19 11 | 28 | »s. 63 w. | 
25 19 19 13 n. 4e 16 17 5 R4 s. w. | 29 
Sault Ste. Marie, 13 15 17 30 | s. w 13 San 25 7 | 2 37 | n. 68 39 
18 23 24 9] 8s. 7e 16 || Indies 
18 24 17 12 s. 40e 8 | Hamilton 27 20 is; s. 6e 19 
7 24 n. 26 || Havana, 2 4 27 | 1| s. 8e 26 
. || San Juan, Porto Rico ................ 0 19 51 s. 54 
| 
* From observations at 8 p.m, only. + From observations at 8 a, m. only. 


June, 1905 


of fall equaled or exceeded 0.25 in any 5 minutes, or 0.75 


60 
min, 


a 
95 
a 
$5 
q 
1B: 


| 20 
min. 


0 
0 


‘ssa 


Depths of precipitation (in inches) during periods of time indicated. 
35 


Ri 
4 
¢ 


4:30 a.m 
16 
45 
25 
37 
30 
15 
15 
15 
:20 
25 
205 
15 
30 
35 
) 
05 
00 
00 
30 


1:30 p. m. 
4:15 a.m 


in 1 hour during -June 
0 
0. 
1 
1 
0 
0 
0 


8:15 a. 
55 
50 
10:45 a. m 
"4:33 
m 
m 
m 
m 
m 
m 
m 
m 
m. 
m. 
m, 
m. 
m. 
m. 
: m. 
m. 
m. 
m. 
m. 
m. 
m. 
9:12 a. m.| 3.74 
2:30 p.m. ' 2.12 


Tasue [V.—Accumulated amounts of precipitation for each 5 minutes, for storms in which the rate 


Nn - - - 
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== = 3 Ss = © 6= = 
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TABLE IV -—Accumulated amounts of precipitation for each 5 minutes, etc.—Continued. 
Ed 
Total duration. 23 Excessive rate. $ Depths of precipitation (in inches) during periods of time indicated. 
© 
Began— | Endod min. min. | min. min.| min. | min. min. | min. | min. | min, | min. | min. | min. | min. 
| | | 
| 
1 3 4 6 | 7. 
New Haven, Conn. ...... 12 9:40 a.m 5:20 p.m. 1.90 12:0) p.m. 0.25 | 0.07 | 0.26 | 0.40 | 0.49 | 0.53 | 0.59 | 0.65 | 0.75 | 0.87 0.96 | 1.08 |......)......)...... 
New Orleans, La......... 11:57a.m.) 12:38 p.m. 1.09 12:12 p.m. 0.01 0.24) 0.49 0.70 1.05) 1.11 
15 3:01 p.m.) 4:05p.m./ 0.99 3:15 p.m. 0.01 | 0.42 | 075 | O91 |......]...... 
New York, N. Y. ‘ 0. 66 
. Norfolk, Va............. 1.33 0.02 0. 
North Head, Wash ...... 0. 6: 
Oklahoma, Okla......... 1. 
Omaha, Nebr............ 0. 
Parkersburg, W. Va..... 0. 
Pensacola, Fila. ......... 0.3 
16 7:40p.m.| 9:15 p.m.) 1.54) 9:05 p.m.| 0.85 | 0.27 | 0.57 | 0.61 | 0.68 
Portland, Me ... ....... 26) 10:35 a.m 6:00 p.m. 0.85 1:26 p.m. 1:44 p.m.) 016 | 0.07) 0.18 6.39 | 0.49 
Pueblo, 19-20 11:20 DN, 0.67 11:56 p.m.) 12:21 0.07 | 0.06 0.25 0.40 0.52 | 0.58 |......)...... 
Raleigh, N.C........... 23-24 6:20 p.m. 0.88 | 6:29p.m.| 6:44p.m.| T. | 0.82 | 0.45 | 0.51 
Richmond, Va 23 3:15 p.m., 4:28p.m,. 1.69 3:29 p.m.) 4:00 p.m.| 0.01 0.13 | 0.31 0.51 9.79 | 1.23 1.58 1.61 se. 
Rochester, N. Y......... | 18) 6:13 bom. 0.86) 4:525.m.| 8:22 0.03 | 0.27 | 0.39 | 0.42 | 0.47 | 0.51 | 0.58 |... | 
St. Louis, 20° 10:45am. 1:35 p.m. 12:15 p.m. 12:35 p.m. | | OOS | OSD | OSB | 
300 3:12pm. 4:58 p.m. O83 3:22 p.m.) 3:57 p.m.) 0.01 0.19 0.21 0.22 0.44 0.58 | 0.70 | 
San Antonio, Tex ...... 21 210p.m. 3:30 p.m, O82 2:21pm.) 2:55 p.m. 0.05) 012 0.19 0.25 0.38 0.51 | 0.61 0.68 |..... | 
25-26 8:00 p.m. 5:58 p.m. 3.04 10:26a.m.|) 10:56a.m.) 1.44 0.09 | 0.27 6.48 0.66 0.74 | O91 |..... 
Sandusky, Ohio.... .... 6 5:45 p.m. 0.54 5:38 p.m.) 0.08 0.12 0.27 06.388 0.46 ...... conse | 
15-16 145 p.m. 8:10a.m. 1.24 1:20am.) 1:48am. 0.17, 009 0.24 0.34 0.44 0.50 | | 
Shreveport, La.......... 240p.m. 6:25pm. 110) 245 p.m 0.01 9.10 0.26 0.40 0.60 0.75 0.84 0.88 0.97 1.03 |..... 
Springfield, Ill.......... 10 7:08 a.m. 10:25 a.m. 1.40 7:13 a.m 0.02 0.08 0.15 0.30 | 0.36) 0.39) 0.46 | 0.70 | 0.79 
Springfield, e 2 D. N. 1.30 T. | O14 | 0.27 | 0.43 | 0.546 | O66 | O89 | 1.05 
2 1:50p.m. 3:45 p.m. 3.50 2:04 p.m. 0.01 0.12 0.17 0.45) 0.62 0.90) 1.82) 171 | 2.30 2.57) 3.00 8.18 3.37 
21-22 945p.m. 1:10am. 0.95) 9:48 p.m. 0.01 | 0.21 | 0.36 | 0.48 | 0.61 | 0.70 | 0.77 |....../.... 
300 12:15 p.m. 1:25 p.m. 0.86 12:28 p.m. 0.03 0.18 | 0.42 | 0.60 0.72 6.80) ..... 
To edo, 6 S&:l4 pm. 5:55 p.m. 0.77 5:33 p.m. | | OD | 
To ka, 1s 8:33 p.m. 9:45 p.m. 0.47 8:55 p.m. 0.01 | 0.10 | 0.19 | 0.27 | 0.44 )...... ele 
Valentine, Nebr......... 27 4:17 a.m. 6:20 a.m.) 1.47 4:45 a.m. 0.05 0.18 | 0.40 | 0.62 | 0.80 | 1.08 | 1.13 | 1.26 | 
25-26 p.m. 1390 «2:17 p.m. T. 0.25 0.50 0.71 | 0.89 0.95 |. 
Washington, D.C....... 220 5538 pm. 9:00 p.m. 1.06 6:43 | 
260 «4:18 p.m 5:10 p.m. 1.22 4:27 p.m. T. O23 | 0.50 | O88 | 1.10 | 2.17 
Wichita, 2 5:12am. 1.33 1:51 a.m. 0.23 | 0.57 | 080 | 0.89 | O96 | 2.08 
15 8:20p.m. 11:10 p.m. 2, 16 8:58 p.m. 0.02 | 0.18 | 0.45 | 0.81 | 1.02 | 1.18 | 1.36 | 1.55 | 1.72 | 1.88 | 1.99 | 2.10 
Wilmington, 250 11:37 a.m. 12.55p.m. 0.95 12:06 p.m 0.01 | 0.25 | 0.63 | 71 | 
Yankton, 8. Dak........ 270 8:45am. 2.05pm. 1.37 9:57 a.m. 0,05 | 0.14 | 0.22 | 0.25 | | | O94 
} San Juan, Porto Rico . 17) 11:50am, 12,30p.m. 0.59 11:54 a.m. 0.01 | 0.13 | 0.36 | 0.50 | O50 
j | 
| eSelf-regiater not working + No precipitation during the month. 
Ni TABLE V.—Data furnished by the Canadian Meteorological Service, June, 1905. 
Pressure, in inches, | Temperature. | Precipitation, Pressure, in inches. | Temperature, | Precipitation, 
ar isis $ & | gs aig 2 
| 
Ins. Ins. Ins. bd ° Ins. Ins. Ins. Ins. Ins. Ins. ° ° ° Ins. | Ins. Ins. 
St. Johns, N. F. 29.75 29.89 —.02 50.1 15 59.2 41.0 5.37 | +1.77 Parry Sound, Ont. 29.21 29.94 —.02 | 62.9 + 1.2 73.6) 424 1,57 —0. 85 
Sydney, B.I......... 29.90 29.94 —.01 52.6 —28 625 42.8 3.10 —0.13 Port Arthur 29.26 29.97 +.03 546 —1.8 64.4) 44.8 2.36 |—0.37 
Halifax, N.S........... 29.85 29.96 +.01 544 -—3.3 63.8 45.0 4.97 41.21 Winnipeg, DE xanseve 29.09 29.91 +.02 | 58.5 — 3.7 69. 3 | 47.6 4,62 |41,39 
Grand Manan, N.B . 29.86 29.91 —.02 33.4 —2.8 61.2 45.5 4.24 41.30 Minnedosa, Man ...... 28.12 | 29.91 +.02 | 57.5 — 21 68.5) 46.4 | 3.51 | +0. 51 
) Yarmouth, N.S ........ 29.88 29.95 .00 52.9 —2.1 60.8 449 3.61 +0.85 Qu’ Appelle, Assin..... 27.65 | 29.88 4.01 | 56.1 —3.8 66.7 45.4 5.16 41.74 
| Charlottetown P. E.I 29.89 29.93 +.01 55.1 —2.3 62.7 47.4 2.88 |40.21 Medicine Hat, Assin..| 27.62 29.88 +.03 | 59.2 —2.8 71.9 46.5 3. 98 +1.17 
Chatham, N. 29.87 29.89) .00 58.5 | — 1.5 69.9) 47.2 | 3.34 |—0,12 Swift Current, Assin..| 27.35 29.89 +.02 57.7 —2.3 69.5) 45.9 3.62 +0. 95 
Father Point, Que.. kseene 29.86 29.88 +.01 52.5 0.5 60.3 44.7 3.57 +0.59 Caigary, Alberta ...... 26.40 29.91 4.07 529 —3.1 65.3 40.5 | 5.81 +8. 36 3.0 
Quebec, Que............ 29.58 29.90 02 60.4 0.8 71.0 49.9 2.99 —0. 66 Banff, Alberta ......... 25.37 29.92 +.08 49.7 —1.8 61.4 38.1 3.91 +0.f 
Montreal, Que.......... 29.70 29.909 —.04 63.8 —1.1 72.0 55.6 | 3.18 —0.35 Edmonton, Alberta....| 27.61 29.87 +.03 56.4 —0.5 68.9 |) 43.9) 4.36 +1. 50 
Rockliffe, Ont. ......... 29.32 29.85 —.09 63.2 + 1.6 75.7 50.6 | 390 |+0.74 | Prince Albert, Sask.... 28.31 29.85 —.02 55.3 — 2.4 68.1 42.5 | 1.79 —0.72 
29.57 29.89 —.05 65.2 —0.1 74.5 55.9 4.23 41.31 Battleford, Sask.......| 28.20 | 29.93 4.07 56.5 |— 3.0 67.7 45.4 | 3. 13 ~ 0.18 
Kingston, Ont.......... 29.62 29.93 —.04 60.0 —3.4 67.3 52.8 5.61 43.18 Kamloops, 7 ae 28.66 29.86 —.01 65.5 + 1.7 76.7 54.2 0.82 —0. 60 
Toronto, Ont ........... 29.57 29.94 —.038 63.6 402 73.5 583.7 3.19 40.39 Victoria, B. C.......... 29.91 30.00 —.01 | 56.7 + 0.4 628) 50.5) 1.06 \—0.14 
White River, Ont ...... 28.65 29.95 4.01 55.4 —3.3 70.2 40.7 0.85 —1.37 Barkerville, B.C....... 25.68 29.97 4.10 49.9 —0O8 62.5 37.4 4.14— +0. 66 
} Port Stanley, 29.33 29.97 .00 62.8 1.0 720) 53.5 | 3.25 |+0.52 Hamilton, Bermuda... 29.92 | 30.08 —.04 75.6 + 0.6 81.1 | 70.2 | 4,92 —1. 03 | 
; Saugeen, On 29.26 29.96 —.01 59.4 —1.0 682 50.6 3.57 41.22 
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TABLE VI.—Heights of rivers referred to zeros of gages, June, 1905, ' 
= Highest water. Lowest water. ad =g Highest water. Lowest water. =. 
BEC Height. Date. Height. Date 2 Height. Date. Height. Date ) 
= = = = fF 
| | 

Milk River. Wiles. Feet. Feet. Feet. Feet. Feet. Kentucky River.—Cont'd. Miles. Feet. Feet. Feet. Feet. Feet, 
Havre, Mont......... ..... 9 3.8 2% | 34) @7 || Frankfort, Ky............. 65 31 8.8 29 5.8 10,11 6.6 3.0 

Musselshell River. Wabash River. 

Musselshell, Mont.......... 87 9 4.0 10 0.4 1,2) 1.5) 3.6 | Terre Haute, Ind.......... 171 16 8.4 21 1.8 300 «(4.6 6.6 

Yellowstone River. Mount Carmel, Ill ........ 75 15 8&4 5 4.3 18,19 6.1 4.1 
Billings, Mont. ...........- 330 8 7.0 10 3.8 1 6&8) 32 Cumberland River. 

Glendive, Mont. ........... 78 17 9.9 8 5.1 1 3&3 48 Burnside, Ky. . er a 50 6.6 28 | — 0.1 18,19 1.7 6.7 é 
Cheyenne River. Celina, . 883 45 9.2 25 15 15,1618 3.6 7.7 
Rousseau, 8. Dak ......... 7 9 7.0 21 0.1 144 21 69 Cartha; aS 308 40 9.6 a4 1.8 mM O44 7.8 

James River. Nashville, Tenn........... 195 40 15.4 2» 7.9 15 10.2 7.5 
Lamoure, N. Dak. . 330 — 6.1 29,30 — 1.3 1|-0.5 1.2 || Clarksville, Tenn.......... 126 2 20.4 9 4.5 15.9 
Huron, 8. Dak.. ar 9 6.6 28 0.9 24/ 1.8) 5&7 Powell River. 

ig Blue River. Tazewell, Tenn............ 44 20 1.4 2 0.4 16,17 0.8 1.0 
Beatrice, 92 6.3 1 2.3 3) 34 «4.0 Clinch River. 

Blue Rapids, Kans.... 47 17.9 1 6.1 1 8.1 118 156-20 0.5 21 0.5 1.0 

Republican River. Clinton, Tenn ............. 25 5.4 a4 3.7 1.7 
Clay Center, Kans......... 42 8618)~—Oo14.0 29 7.3 14,15 9.9 6.7 | South Fork Holston River. 

Solomon River. Bluff City, Tenn. .......... 35 15 1.3 1 0.5 6, 7,16 0.8 0.8 
Beloit, Kans.... sees 75 16 16.1 1 21 15,16, 29 5.4 14.0 Holston River. 

Smoky Hill River. Rotherwood, Tenn......... 142 4 1.1 21 0.2 12 0.7 0.9 
Lindsborg, Kans .......-. 109 20 6.5 19 2.5 23 #35.7 40 Rogersville, Tenn.......... 103 4 2.3 |1, 2, 25, 27 1.7 12; 20 0.6 
Abilene, Kans............ 22 146.5 4 34 6 18.1 French River. 

Kansas River. 144 6 3.0 17 8-15 0.3 3.4 
Manhattan, Kans.......... 116 18 12.2 1 4.2 15,16 7.3 8&0 | Leadvale, Tena. 7 — 1.0 12; @2)...... 
Topeka, Kans.............. 87 21 2 7.6 5 103 6.8 Dandridge, 46 15 3.3 18 O09 11,1216 15 2.4 

Osage River. Little Tennessee River. 

Bagnell, Mo..........++++: 70 28 9.2 1 2.0 20-22 3.4 7.2 || McGhee, Tenn............ 17 20 5.0 28 3.0 11,15 3.5 2.0 

Gasconade River. Hiwassee River. 

Arlington, Mo............- gs 16 1.4 1 0.1 29 0.6 1.3) Charleston,Tenn ......... 18 22 6.4 30 1.4 4 62.0 5.0 

Missouri River. Tennessee River. 

Townsend, Mont. .......... 2,504 il 5.5 15,16,19,20 3.5 49 20) Knoxville, Tenn...... .... 635) 29 5.2 27 1.1 12; 21 41 
Fort Benton, Mont...... 2, 285 12 3.8 il 1.8 1} 30; Loudon, Tenn............. 590 25 4.5 2s 1.4 11,12 | 2.2 
Wolf Point, EE, scesnsees 1,952 17 3.3 0 —0.2 3,4 22, 3.5 Kingston, Tenn........... 556 25 4.7 28 1.8 2138 2.6 2.9 
Bismarck, N. Dak. ........| 1,909 4 8.0 10 3.2 1 6.3 4.8 Chattanooga, Tenn......... 452 33 6.0 23, 29 2.9 13 4.3 3.1 
Pierre, S. Dak. ........-.+- 1,14 M4 8.7 21 3.5 1 7.2 52) Bridgeport, Ala............ 402 24 4.5 30 1.3 13 2.6 3.2 
Sioux City, lowa......... 784 11.7 14, 30 7.0 97 47  Guntersville, Ala.... ..... 349 31 7.9 24 3.2 5.3 4.7 
705 15 11.5 24 7.0; 911,12; 94) 4868 Ala............. 255 16 6.1 30 1.3 15,16 3.0 4.8 
Omaha, Nebr ...........++: 669 10 10.8 24, 26 7.0 2 9.0 3.8 || Riverton, Ala.............. 225 26 9.6 30 3.3 15,17 5.5 6.3 
Platteamouth, Nebr......... 641 17 &.8 25 5.3 10,11 7.0 3.5 Johnsonville, Tenn........ 95 21 9.0 30 2.9 16,17 5.6 6.1 
St. Joseph, Mo ........... 451 10 4 26 | 5.4 12 7.4 40 Ohio River. 

Kansas City, Mo........... 388 21 17.3 27 11.6 &7 966 22 10.7 23 3.2 146 7.5 
Glasgow, 231 18 144 2 10.1 43 ©DavisIsland Dam, Pa..... 960 25 11.7 23 4.0 6 6.8 7.7 
Boonville, Mo.......... sees 199 20 15.2 29 10.2 1512.7 50 Beaver Dam,Pa........... 925 27 16.0 23 5.1 | 6 9<0 109 
Hermann, Mo............- 103 24 14.8 30 9.7 16 122 5.1 > Wheeling, W. Va.......... 875 36 16.3 24 5.0 2,7, 87) I: 

Minnesota River Parkersburg, W.Va....... 785 36 16.8 25 6.3 3) 95 10,5 
Mankato, Minn............ 127 18 6.4 27 3.9 24 «4.9 2.5 Point Pleasant, W. Va..... 708 | 39 17.8 26 4.8 93) 13.0 

St. Croiz River. Huntington, W. Va... ..... 660 50 21.7 26,27 8.7 9,10 | 13.2) 13.0 
Stillwater,Minn... ..... 23 11 11.6 30 7.4 5,6 10.0 4.2 Catlettsburg, Ky........... 651 50 21.9 27 7.1 10 125 14.8 

Chippewa River. | Portsmouth, Ohio......... 612 50 22. 5 27 10,0 10 14.3 12.5 
Chippewa Falls, Wis....... 75 16 17.5 6 2.2 30 7.1 15.3 || Maysville, Ky.. ........... 559 i 22. 2 27 9.7 1 14.0) 12.5 

Red Cedar River. Cincinnati, Ohio........... 499 50 24.2 2s 11.9 12 16.3) 12.3 
Cedar Rapids, Iowa ....... 77 14 5.8 23 4.0 48 1.8 Madison, Ind.............. 413 46 20. 2 28, 29 10.7 13) 13.9 9.5 

lowa River. Louisville, Ky............. 867) 28 8.6 29 | 4 («6.5 3.5 
Iowa City, lowa............ OF Tisndiu 8.5 10 1.0 30 «63.0, 7.5 Evansville, Ind............ 184 35 18.7 30 9.0 16 11.6 9.7 

Moines River. Mount Vernon, Ind........ 148 35 17.5 30 8.9 17 8.6 
Des Moines, lowa.......... 205 19 7.3 i 3.6 28 5.1 3.7 || Padueah, Ky............... 47 40 18.0 30 10. 1 13-17 12.6 7.9 

Illinois River. 1) 4) 291 1,30) 223 13,14 249) 6S 
La Salle, Tl ........6-++++ 197 18 18.1 1 14.2 30. 16.5 3.9 St. Francis River. 
135 14.9 1 11.9 30 «13.7 3.0 Marked Tree, Ark......... 104 17 15.4 1 9.3 27,28 | 11.9 6.1 
Beardstown, Ill............ 70 12 14,1 M4, 15 11.4 30/128, 27 Neosho River. | 

Red Bank Creek. Neosho Rapids, Kans...... 326 22 8.9 4 0.2 15-17. 1.4 8.7 
PO. 42 1.6 19, 22 0.5 29, 30 1.0 262 10 3.3 6 0.3 17,18 10) 3.0 

Yarion River Oswego, Kans.............. 184 20 4.5 1 0.6 15,26 LS) 3&9 
ee 32 10 4.0 23 0.7 6 2.2 8.3 Fort Gibson, Ind. T... ... 3/; 2 20.0 1 12.4 21,30 14.4 7.6 

Conemaugh River Canadian River. 

Johnstown, Pa. . 64 7 4.9 7 1.8 6/ 29); &1 || Calvin, Ind. T............. 99 10 6.0 1 | 2.1 28 (3.0 3.9 

Alle heny River Black River. 

Warren, Pa. 77 5.4 23 0.8 $5 24 4.6 Blackrock, Ark............ 12 9.0 1 3.0 22,23 44) 6.0 
il4 15 6.0 22 1.0 4,5 3.0 5.0 White River. | | 

73 20 6.1 2 1.0 5,6 4.0 5.1 || Calicorock, Ark ........... 272 15 12.5 1 | 1.0 28, 29 32 11.5 

Freeport, Pa...............| 29 20 13.0 23 24 6 5.9 10.6. Batesville, Ark............ 217 18 14.5 2 3.3 26-29 5.6) 11.2 
Springdale, Pa............. 17 27 15.7 23 7.0 6} 10.0 8&7) Newport, Ark.............. 185 | 26 21.8 1,2 3.2 28 8.4 18. 6 

Cheat River. Clarendon, Ark. ........... 75| 30.1 3) 18.8 24.7] 11.3 
Rowlesburg, W. Va...... | | 5.6 27 2.5 17, 34 Bl Arkansas River. 

Youghiogheny River. Pueblo, Colo (4). ..........| 1,334 10 | 6.9 6 4.3 1 58 2.6 
Confluence, Pa............. 59 10 3.0 0.7 1.4 2.3) Wichita, Kans............ 832, 10 6.0 1 26 28,30 4.0 3.4 
West Newton, Pa.. 15 23 6.5 12 1,6; &41) Ind. T............. 16 7.1 3 | 4.0 30. «5.4 3.1 

Monongahela River. Webbers Falls, Ind. T..... 465 | 23| 17.4 1 6.4 3) 11.0 
A 161 18 0.9 1 —0.6 18-21 6.0 1.5) Fort Smith, Ark........... 403 | 22 20.7 1 6.6 3010.9 14.1 
Fairmont, W. Va.......... 119 25 17.2 1 14.2 12 15.0 3.0) Dardanelle, Ark........... 256 21 20.6 1) 6.4 14.2 
Greensboro, Pa............ 81 18 9.8 25 6.8 21 80 3.0/|| Little Rock, Ark.......... 176; 23 22.9 1 7.8 21/128) 15.1 
Lock No. 4, Pa... 2% 109 2) 65 18 80 44 Yazoo River. | 

Beaver River. Green wood, Miss 175 38 25.0 1 7.1 21 15.0) 17.9 
Ellwood Junction, Pa...... 10 14 4.2 a4 1.0 1,2| 32 Yaseo City, Mies........... 80 25 21.0 4,5 7.3 2515.4 13.7 

Muskingum River. Ouachita River. 
Zanesville, Ohio........... 70 25 15. 2 a 8.6 4,5,8 10.8 6.6 Camden, Ark.. itesaa 304 39 30.7 30 7.2 21,22 15.6 2.5 

little Kanawha River | 58,9, 13, Monroe, La 122 40 414.0 1,2 46.0 640.7 8.0 
Glenville, W. Va.......... 12) 715,206,295 arthur City, Tex. ......... 688 | 27 21.3 1 8&8 20 126 14.5 
Creston, W. Va............ 38 20 44 21-23 2.6 9,10 3.6 1.8 Fulton, Ark.. esse 515 28 31.5 1-3 13.2 21/220 18.3 
ew River ring Bank, 441 29 32.8 1-3 21.7 2228.5 11.1 
Radford, Va........:...... 15514 1.7 03 6 20 Shre sveport, La...... 29] 83.6 9 18.4 2727.6 152 
95 a1 25 1.4 16 1.9 1.7 || Alexandria, La. ........... 118 33 35.7 18, 19 28. 2 30 «34.1 75 
Great Kanawha River, Mississippi River 
Charleston, W. Va......... 58 30 7.9 26 4.9 29; 69)! 3&0/|| St. Cloud, Minn............ 2, 034 4 5.5 26 1.8 2-5) 37 3.7 

Scioto River. St. Paul, 1, 954 14 11.6 30 6.9 3,4) 89 4.7 
Columbus, Ohio........... 6.0 6,7 2.5 30 38 3.5 || Red Wing, Minn.......... 1,914 14 10. 3 10,11 5.9 8.2 44 

Licking River. | Reeds Landing, Minn ..... 1,884 12 10.1 10 5.6 §| 7.7 4.5 
Falmouth, Ky. ............ 30 25 8.2 a4 0.8 10,11 2.7 7.4 || La Crosse, Wis............| 1,819 12 12.4 12 7.5 6,7 9.9 4.9 

Miami River | Prairie du ( ‘hien, Wis. .... 1, 759 18 16.4 16 a9 89 12.5 7.5 
77 18 3.9 6 1.2 | 20; Dubuque, Iowsa............ 1,699 18 17.4 18,19 9.8 9-11 13.4 7.6 

Kentucky River. Clinton, lowa............. 1629 «15,7 21 9.3 12,13 123 64 
err 287 24 9.0 21-23 5.5 1-18 | 6.2) 3.5 || Leclaire, Iowa............. 1, 609 10 10.6 21,22 6.0 12 8.2 4.6 $ 
Beatty ville, 30 4.0 27, 28 0.5 19-21 1.3 3.5 || Davenport, Iowa........... 1, 593 15 14.2. 21,22 8.7 | 13 (11.3 5.5 
High Bridge, Ky... ....... 117, #17. BO 29 | 9.1 9-11 | 10.2 | 3.9 || Muscatine, lowa .......... 1, 562 16, «14.97 10.4| 14, 12.5 4.5 
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TABLE VI.— Heights of rivers referred to zeros of gages.—Continued. 


= Highest water. | Lowest water. % > =¢ Highest water. Lowest water. | 2 13 
oa. A 
Height. Date. Date. Ss Height. Date, Height, Date. | | 
Mississippi River—Cont’d. | Miles. Feet.| Feet Feet. Feet. Feet. Congaree River. Miles. Feet. Feet. Feet. | Feet. | Feet. 
Galland, Iowa ............. 1, 472 8 | 8.4 10 | 5.5 18] 66) 2.9 | Columbia, C............ |} 62) 15 1.6 23; 0.4 15| 0.9] 1.2 
Keokuk, Iowa... ........... 1, 463 15 18.4 |} 10.0 121 84 Santee River. 
Warsaw, Ill. .. ........... 1, 458 18 21.3 |) 129 15.0 8.4 | St. Stephens, S. C......... 50, «12 7.9 1 | 0.4 16,17 28) 7.5 
Hannibal, Mo............| 1,402 13 18.3 12 11.3 10) 13.0 7.0 Edisto River. | | | | | 
Grafton, ............... 1,306 23) 18.3 6) 14.1 11} 2&6] || BC. 75| 6 2.9 06.0 10-18,25-30 08) 29 
St. Louis, Mo.............. 1,264 30| 22.2 30 17.6 11/19.7| 46 Broad River. 
1, 189 30 18.7 30 15.4 12 | 17.1 | 30, 3.0 | 15 1.6 30; 20; 1.4 
Cape Girardeau, Mo....... 1,128 28 23.3 30 20. 3 13 | 21.8; 30 Savannah River. 
New Madrid, Mo........... 1, 003 34 24.2 1 18.0 14 | 20.2 | 6.2 | Calhoun Falls, S. C........ 347,15 3.0 1,19 1.9 11,15 24 } 41 
Luxora, 905 33 20.2 1} 117 15,16 | 14.1 8.5 || Auguate, 268 32 8.4 25 6.0 11,13,14,30 7.0 2.4 
Memphis, ROME cccvcncccsel 843 33 25.7 1 14. 6 16 | 17.5 | 11.1 Oconee River. } 
Helena, Ark........ 42| 86.9 1} 21.8 17,18 | 26.0 | 15.1 | Milledgeville, Ga..........| 1475 4.7 23 1.4 11,12; 22] 33 
Arkansas City, Ark........ 635 42, 44.2 3 28.6 25,25 | 25.0 | 14.6 || Dublin, Ga............... 79 30 22 1 —0.5 12-1 0.4) 2.7 
Greenville, Miss........... 595 42) 36.8 3.4) 23.3 25, 26 | 29.4 | 13.5 Ocmulgee River. 
Vicksburg, Miss........... 474 45 40.8 6 26.6 28 | 34.4) 142 || Macon, Ga,................| 28 18 4.8 23 0.7 1.9 4.1 
Natchez, Miss.............-| 378 46 41.3 7,8) 30.3 30 | 37.0 | 11.0 | Abbeville,Ga......... ... 96 11 5.2 28 1.1 15; 26) 41 
Baton Rouge, | 240 35 30.8 9-11} 24.2 300 28.6, «6.6 Flint River. 
Donaldsony 1X8 28 24.3 9,10) 18.8 30 | 22.5; 5.5 | Woodbury, Ga............. 227 10 0.5 16; —0.2 11,12; 01) 07 
New Orleans, La.. 108 16; 15.4 10-12 12.4 30 | 14.3 3.0 Montezuma, Ga........... | 162 20 4.0 1 2.0 12,13 27; 
Atchafalaya River. | | ree 90 20 3.2 3 1.0 13,14; 1.9| 22 
Simmesport, La. .......... 127 33 | 36.7 7 30.4 30 | 34.4 6.3 Bainbridge, Ga ........ .. | 29 | 22 6.6 1 4.0 15; 49) 2.6 
103 31 34.1 7-13 30.7 30 | 33.0 3.4 
City Chattahoochee River. | | 
Mangan Cy 12) 44) 1.41) Oakdale, Ga | 18) 43 1) 20 14,1520 28] 23 
Tribeshill, N. Y....-.... #2 1200 23 — 0.4 1} 1.5! 49 | Alaga, Ala 67 2; 26 
> « 4 « 5 ad 
ilens Falls, N. Y........ 197 8 | 22, 23 4.0 6 5.3 2.7 I « arr 
4 4 ok Ne. 4, Ala, 116 17 | 3.8 1 1.3 13-15 25 
Troy, N.Y. 14) 20 23) 25 17, 5.4 65 Wetumpka, Ala | 6] 95 1/ 3&0 18 4.8) 6.5 
Albany, N.Y... 12 7 23) 2.5 122) 43] 45 Tallapoosa 
Pompton River. 1.2.5-12 38 35 3.9 | 30 1.4 10-15 1.8) 2.5 
Pompton Plains, N. J...... 6 8 4.1 13 3.8 15°25.96 30 3.8 0.3 Alabama River. | 
Lehigh River. 5-22, 26,: Montgomery, Ala......... 265 35 7.5 | 1 1,0 16 24 | 65 
Mauchchunk, 45 15 4.4 1,12, 13 4.1 28-30 4.3 0.3 — 212 35 12.6 1 1.4 13-19 3.2 11,2 
Schuylkill River. | Warrier River. 
‘ oa | Tuscaloosa, Ala........... 90 48 14.4 30 5.0 12-14 6.6) 
66 12 0.9 19 | 0.0 21; 63, 0.9 Tombigbee River. | | 
ye aware fiver. | | | 
Hancock (W.Branch),N.Y.) 269 10 4.1 ; 3.0 1-4| 1.1 || Demopolis, Ala. ........../ 155] 35 9.7 | 1 0.2 14; 3.0) 9.5 
Port Jervis, N. Y..........| 204 14 1.3 0.1 30) 0.5) 1.3 ; Mi 
Phillipsburg, 142 26 1.9 9 | 0.8 19, 30 1.2 11 60 20 4.4 1 3.0 18-22 3.6 1.4 
5.6, 20-2 ickasawhay River. | 
Cee 92 18 1.6 10,11 1.0 et ant} 1-2) 06 Enterprise, Miss .......... | 144 18 8.2 28 1.5 12,18; 31] 6.7 
North Branch Susquehanna. | ¢23, 28-80) Shubuta, Miss............. 106 | 25) 12.5 29 3.0 12-14 5.0| 9.5 
Binghamton, N.Y . : 183 16 7.6 23 | 2.2 1-3, 18, 19 3.2 5.4 Pascagoula River. } | 
Towanda, Pa. .... 139 16 9.0 22; 1.0 4,5| 28] Merrill, Mies.............. | 78] 20 9.2 1 2.5 13, 44) 6.7 
Wilkesbarre, Pa.......... 133 23| 3.4 5| 5.7) 9.9 Pearl River. 
West Branch Susquehanna, | | 242 20 5.7 1 2.0 | 20. 3.1 3.7 
Clearfield, Pa, 0000 165 3.5 8 | 1.0 | 1.6| 28 || Columbia, Miss............ 110 14 8.4 1 5.2 | 21,22; 3.2 
Williamsport, Pa.......... 39 20 6.0 22 | 1.6 3,6) 3.4 4.4 Sabine River. | } 
Juniata River. Logansport, LA. 315 25 31.6 2 8.0) 21 20.9 23.6 
Huntingdon, Pa. .......... 90 24 8.5 7 3.6 6,30; 43) 49 Neches River. 

Susquehanna River. | Rockland, Tex.......... 105 20, «19.5 1 1.8 22,23 | 17.7 
Selinsgrove, Pa............ 116 17 5.7 24 1.1 6| 2.3) 4.6) Beaumont, Tex............ 18 10 5.5 | 1 1.3 19,21 | 3.2 4.3 
Harrisburg, Pa. Sinie se 69 17 6.2 | 25 1.8 46); 3.1 4.4 Trinity River. 

Shenandoah River. | $320) 25) 25.1] 28 5.0 13) 20.1 
58 22 4.5 | 25 0.4 26| 41 || Long Lake, Tex........... | 201 35 42.0 2 8.3 18 25.5 | 33.7 
Potomac River. 112 40 41.4 1 6.3 21 | 35.1 
Cumberland, Md. ........ 290 8 4.9 | 12 2.7] 4-7,9,10; 33] Liberty, Tex.............. 20 25 26.9 1-12 20. 8 27 25.7| 6.1 
Harpers Ferry, i. 172 18 8.0 25 0.0 3.2.0, 80 Brazos River. | 
James River. Kopperl, Tex. ... ...... oon) 86 21 7.0 27 2.6 6-8 4.4 4.4 
Suchanan, Va.............. 305 12 6.3 25 2 17 30; 4.2, Waco, Tex.. 5 gata 285 24 18.6 28 4.2 14 «(6.1 9.4 
Lynchburg, Va............ 260 18 3.9 | 25 0.3 15-19 | 1.2] 3.6)| V alley Junction, | 215 20.5 29 4.3 | 15; 81) 162 
Columbia, Va........... 167 18 9.5 24 2.5 20 4.3 7.0 Hempstead, Tex 140 40 36.2 30 3.1 2011.8; 38.1 
Richmond, 111 12 1.8 25 0.3 04; 2 61 39 32.8 30 4.4 23 11.9 28.4 
Dan River. } | Colorado River, | 
55 | 1.4 1) —0.1 | 23,80 | 0.2) 1.5 || Ballinger, Tex............. 489 21 | 4.0 18 1.7 10,14,15 | 2.1 2.3 
Roanoke River. | } | | FOR 214 18 3.8 2 1.7 21,22 | 2.4 2.1 
Clarksville, Va............ 196 12 3.5 | 1 0.4 | 16,17 | 05) 3.9 | Columbus, Tex............ | 98 241 27.5 27 8.4 2 10.9) 19.1 
129 30 17.0 | 1 8.8 | 16,18,20/ 10.2 8.2 Guadalupe River. 
Tar River. | Gonzales, Tex... .........| 112] 22] 50 27, 28 1.3 |19-21,24,25 1.9! 382 
46 25 6.3 27 2.8 89] 385 || Victoria, Tex .............| 35 16) 13.7 30 3.0 20-22 4.6) 10.7 
Greenville, N.C. ......... 22 7.8 | 28 3.7 Rio Grande River. 
| E) Paso, Tex. ............. (1,080) 14) 14.8 1) 30 127) 45 
Moncure, 71 1) 1.0)" 80 Red River of the North. '$8, 24,25, | 
Cape Fear River. | | Moorhead, Minn. ........ | 24) 26) 10.0 9.3 34° 98) 0.7 
Fayetteville, N. C...-..... 30| 7.2/ 15.6 Kootenai River. 
Waccamaw River. Bonners Ferry, Idaho....... 123 24 21.9 9 13.4 30 «18.2 8.5 
40 7 4.4 6 22 | 25,30) 3.3) 22 Pend Oreille River. 
Pedee River Newport, Wash. ........... 86 14 8.8 17 4.9 1) 7.6 3.9 
Cheraw, 8. 149| 27 7.2 2, 26,30) 24) 56 Snake River, 
Smiths Mills, 8S. C......... 51) 16 12.8 6,7 2.5 29 | 6.9 10.3 | Lewiston, Idaho ..........| 144) 24 9.6 3,10; 65.1 30 7.8 4.5 
Lynch Creek. Columbia River. 
Effingham, 8. C............ 9.7 | 2 3.2 29,30! 5.4 6.5 | Wenatchee, Wash ......... | 473| 30,7 21.4 1/27.5| 93 
Black River. Umatilla, Oreg.............| 270} 2% 15.9 13-15 11.8 1 14.4 4.1 
Kingstree, S. C. (8)...... 45 12 8.05 1-3 | 1.0) 29,30, 5.0) 7.0 | The Dalles, Oreg........... 166 40 25.5 15 17.1 | 1 | 22.4 8.4 
Catawba er. | Willamette River. 
Mount Holly, N.C ....... 28; 15 3.2 | 19 1.6 12-18 | 2.0; 1.6 | Eugene, Oreg......... -see-| 183) 10 5.4 2) 2.8 | 24-26,30 3.8 2.6 
Wateree River. | | A 118, 20 4.0 1.8 | 21-26 | 2.6 2.2 
Broad River. | Portland, Oreg............ 12; 15| 136 15-17| 8.7 | 1/118] 49 
1.1 24 0.0 27; 06/ 1.1 Sacramento River. } 
Saluda River. 201; 28 3.0 1,2 1.5 | 30, 15 
Chappels, 8. C.(?) .......... re 3.9 20 1.1 | 27 2.2/| 2.8 || Sacramento, Cal............ 64 25 17.3 1 | 11.5 | 30/148) 5.8 
(*) 16 days only. (8) 27 days only. (*) 17 days only. 


) 
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Honolulu, T. H., 21° 19 north, longitude 157° 52° weat; barometer above sea, 38 feet; gravity correction, —.057 applied. -June, 1905. ' 
Pressure.* Air temperature. Moisture. | Wind. Clouds. 
| | | Sam. 8p. m 8 a. m. 8 p. m. 8a. m. 8 
aig = = s |: | 8 . | = 
90,02 90.06 | 76.5 725 69 657 56 66.0 ne 6 le. 9 0601 0600 38 Cu. he 6 
30.04 30.02/ 77.4 741 80, 69 680 62 67.0 69/e, 4». 400 00 1 Cu e 1 S-cu. e 
30.04 30.03 76.1 745 81. 68 71.0 78 680 72) ne. 2/ ne 8 0.08 T. 3 Cu. e 9 e 
30.06 30.04 77.2 75.0 80 72 681 63 67.0 66) ne. 10 T. 0.01 1 Cu. he 2 e 
90.05 30.01) 76.2 74.2 82 72 689 69 78 | ne. 12 ne. 5 T. ; 
30.02 30.02) 76.3 741 82 70 70.3, 74 67.0 e, 6 | ne. 3 0.02 T. ; 2 S-cu e 
30. 01 29.99 77.0 737 82 70 60 68.2 76 | ne. one. 56 0.02 T. 2 Cu. e. 8 N, 
30.02 30.02|78.0 75.4 81 72 686 62 68.0 e. 15 0.01 0.01 1 Cu. e. 7 e 
30.07 745 74.5 79) 69 67.2, 68 65.5) 62/e 15 | ne. 5 0.02 | 0.01 7 e. 5 Cu. e 
i | 
90.07 90.04) 72.4 741 78 68 69 66.0 65 | ne | 12) ne. 12 fs §  & cu e 
30.08 30.05 /75.9 746 80 70 669) 62/661 ale 7 0.01 3 Cu. 
30.04 30.03 | 76.8 75.0 80 71 67.9 63 66.0 62/ ne 10 | ne 2 } 1 
30.01 29.97|76.2 74.0 80 66 67.0) 62 66.1 65) ne | ne 12 0.10 0.01 2 Cu e. ; 
“4 30.00 29.99/ 76.1 740 81 72 65.8 58 66.0. 65| ne 14 ne 9 T 1 Cu. e. 1 e. 
15 0.038 30.04 75.4 73.9 80 71 68.4 70 «65.1 62) ne 9 ne. 8 0601 0.00 1 Ca, e. 1 Cu, e. 
20.07 30.04 76.5 74.3 82) 71/662) 58 65.3) Glle 7 | ne. 8 0.00 0.00 1 Cu. e. 1 
90.07 90.02| 745 733 80 71 67.0) 68 65.3 ne 4 ne sje ie oe 
18 30.04 30,00) 73.2, 80 69 67.7) 72 69) se ne 122 6.01 T. 9 S-cu se. 4 S.-cu e. 
30.00 30.02 75.2 73.5 80 69 67.7) 68 64.4 61/ ne 4 oe is few. Cu. e 
90.04 90.04 722 729 79 68 67.8) 80,654 63) ne 9 ne. 4 Sew 
21 30. 06 20. 02 | 74.0 73.4 78 69 67.2) 70° 65.5) 65| ne 6 ne nae aes 
2 29.99 29.94/75.0 73.0 77 69 62 66.5  71/ ne 9 | ne 003 3 
29.97 29.94) 71.7 71.4 80 68 66.0) 74 66.4 77 | ne. ne 14 0.01 0.00 8 S.-cu e. 4 S-cu e. 
24 30.03 30.00 74.2 74.6 81 68 67.8 72 69.1. 76) sw 5 ne 10 0.00 0.00 5 Cu. e. 2 S-cu > 
30.038 30.01 76.5 75.0 8&3 70 «70.0 72 70.0 7 iw 5 e 8 6.0 T 3 Cu. ne, 4 S.-cu. e. 
30.00 29.99 77.3 75.4 84 72.5) 72 685 70| nw 2 ne 400 
27 30.01 30,00) 79.4 76.4 8 72 71.1) 67 69.5 71/ ne 5 ne 5 0.00 0.00 ; |= 10 
30.02 30.041 780 77.0 7 71 722+ 68 71.0 Tle 4e 5 0.00 9 Au 0 0 N. 
90.06 | 30.03 /77.0/ 75.3) 79) 72 720 79 628) 74) se 3 | ne | me 
90.04 90.03 780 75.3) 83) 71 682 GI 76 ne 6 ne 5/0.0 T. 1 Su. e 6 N 
Mean..... 30.083 30.015 75.9 74.3 80.5 | 69.9 681 67.3 687 ne. 6.9 ne, 8.1 6.49 0.09 46 Cu. e. 45 


Observations are made at 8 a. m. and 8 p. m., local standard time, which is that of 157° 30’ west, and is 5° and 30™ slower than 75th meridian time. *Pressure values are 
reduced to sea level and standard gravity. 


| 


June, 1905. 


COSTA RICAN CLIMATOLOGICAL DATA. 
Communicated by Mr. H. Prrt1er, Director, Physico-Geographic Institute. 


TABLE 1.— Hourly observations at the Observatory, San José de Costa Rica, 
during June, 1905, 


Temperature of the soil at 


| a | 
| = ‘Rainfall. depth of— 
| lel 
8 
2 ei @ 2 = = 
Inches. © F. | ane. | Hive. | Airs. | 
lam 26.12 | 65.2| 0.10/ 1.00). 
2a.m 26.10 64.8) 93 | 0.06 | 0.50 |....... 
3a. m 26.09 64.1 98 | 0.06 1.34 
..../ 26.12 71.9) 73 | 0.10 | 1.00 | 16.71 
10a.m ....| 26.138; 74.6| 70/0.00| 1.00 16.84) 72)|.......| ...... 
liam ..../9%12| 748] 68) @06| 1.48 | 18.72 | 
ip. m 910) 70.4] GB 
4 p.m 264.06 73.6) 74) 1.16) 4.17) 3.37 92 
7p.m 26.09 67.9) 86 1.03 | 7,53 
9p. m 26.12 66.7) 9 | 0.35 5.33 | 
| | 
Mean .. 26.10 69.3) 83 ...... 
| | 
| | 


REMARKS.—At San José the barometer is 3835 feet above sea level. Readings are 
corrected for gravity, temperature, and instrumental error. The hourly readings for 
pressure, and wet and dry bulb thermometers, are obtained by means of Richard register- 
ing instruments, checked by direct observations every three hours from 7 a. m. to 10 p. m. 
The thermometers are 5 feet above ground and are corrected for instrumental errors, 
The total hourly rainfall isas given by Hottinger’s self-register, checked once aday. The 
standard rain gage is 5 feet above ground. Since January 1, 1902, observations at San 
José have been made on seventy-fifth meridian time, which is 0 hours, 36 minutes, 13.3 
seconds in advance of San José local time. 
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TABLE 2.— Rainfall at stations in Costa Rica, June, 1905, 


Rainfall. Rainfall. 
| | 
Stati Stati Bes 
5 Es | eS 
3 | | 3 
< Zz Zz 
Inches. Inches 
Swamp Mouth.............. 0. 94 7.13 17 
REE Se 9, 21 19 || Las Concavas.............. 6. 89 25 
| 1.54 8.43 23 
1.14 14 || Maestro Ame, 7.24 15 


Notes on earthquakes.—June 5, 3° 58" p. m., NE.-SE., inten- 
sity I, duration 3 seconds; June 5, 8" 35" p. m., shock NE.- 
SE., intensity I, duration 2 seconds. June 17, 2" 50” p. m., 
NW.-SE., intensity I, duration 2 seconds. June 21, shock 
almost imperceptible, 10" 30" p. m. June 26, 2" 45" p. m., 
NW.-SE., intensity I, duration 2 seconds. 


MEXICAN CLIMATOLOGICAL DATA. 


By Sefior MANUEL E. Pastrana, Director of the Central Meteorologic-Magnetic 
Observatory. 


June, 1906. 


Temperature. | > Prev — direc 
Stations. ag ret. oo 
Feet, |Inches.| lonjor| | | 
Aguascalientes........ 6,330 24.06 | 87.3 
(Seminario. ) | 
3,805 | 24.47 | 97.5 | 62.6 81.1 2.27) ne,ese 
Colima Seminario.....| 1,663 | 28.42 100.6 | 69.4 79.7) 77 5.21) sw. 
Cuhacan Rosales. .... . 112 | 29.55 101.1 | 71.6 | 89.8 | 64) 1.70) sw. 
Chibuahua............ 4,684 | 25.20 97.7 | 58.6 | 77.2 50 | 4.74 e. 
Guadalajara........... 5,186 | 24.92 | 86.7 | 57.2 | 69.6 | 72 | 7.62) wnw 
(Seminario. ) | 
Hugotitan Hda....... 5, 228 | 24.84 | 86.7 48.2) 8516.46) se. |.......... 
(Jalasco. ) 
4,681 | 25.46 | 76.6 | 53.2 | 66.2) 8916.90)  |......... 
5,906 24.25 90.0 | 55.0 | 72.1 2 
1,188 | 28.56 (100.4 | 68.0 83.1; 66/3.03 sse. 
25 | 29.79 | 92.5 | 74.5 | 84.7| 1.68) w. ne, 
50 | 29.75 | 97.9 | 70.2 82.4) me. |.......... 
Mexico (Obs. Cent.)... 7,472 | 22.99 | 82.4 | 52.2 | 63.7) 64 4.92) ne 
Morelia (Seminario)... 6,401 | 23.87 | 82.4 | 55.8 64.8 | 75 | 4.98 
Oaxaca..... ..........| 5,063 | 24.90 | 91.2 | 53.6 71.8 
5,674 | 24.48 | 89.2 | 59.0 | 73.4 /...... © 
Puebla (Col. d Est.) ..| 7,118 | 23.28 | 79.0 50.4/62.8| me.  |.......... 
San Juan de Ulnor....! 39 | 29.81 | 88.5 | 69.6 | 80.6 | 83 '21.66/e  |.......... 


| 
| | 
*The monthly barometric means are reduced to the international standard of gravity. 
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Chart V. Hydrographs for Seven Principal Rivers of the United States, June, 1905. 
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